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Key outcomes of an integrated approach to land management:

 › Human caused disturbance (footprint) on the land is less than 
the disturbance that would have occurred without integration

 › A stewardship ethic is demonstrated by all land users
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INTRODUCTION

Integrated Land Management (ILM) is a strategic, planned approach 
to manage and reduce human footprint on the landscape. It is a 
collaborative process promoting responsible use of public lands by 
influencing user behaviour and encouraging ILM as a way of thinking for 
all land users. ILM aims to balance values, benefits, risks, and trade-offs 
when planning and managing resource extraction, land use activities, and 
environmental management. The ILM approach encompasses a wide 
range of strategies, integrative planning, and innovative technologies 
aimed at reducing human impact on the landscape. 

ILM results in the efficient use of land through informed land management, 
pro-active planning, decision-making, actions, and evaluations of the full 
life cycle of activities on the landscape.

The responsibility for embracing and implementing ILM lies not only 
with Government of Alberta land managers, but all users of Crown 
owned lands including industry and the public. In other words, it is a 
responsibility shared by land managers and land users.

As identified in the Land-use Framework, ILM promotes responsible use 
of provincial Crown land by influencing land-user behaviour towards 
improved stewardship, and encouraging acceptance and adoption of 
integrated land management principles as a “way of doing business”. 
The program aligns the operational processes and systems of land 
users and government to facilitate and enable integration of land-based 
activities. 

Integrated planning should result in land users sharing and coordinating 
their activities on the landscape with a common objective to:

 › share existing footprint
 › reuse old footprint
 › remove old footprint
 › coordinate development to minimize the new footprint

Stakeholder engagement is an integral part of ILM. The Guide to 
Stakeholder Engagement In Support of Integrated Land Management1 
provides further information and guidance on how to design a stakeholder 
engagement plan. 

1 www.srd.alberta.ca | Search: A Guide to Stakeholder Engagement in Support of 

Integrated Land Management 

Integrated Land 
Management is a mindset, 
a way of thinking
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WHY SHOULD YOU USE THE ILM 
COMPENDIUM?

Many potential benefits can be achieved by using this document, as 
outlined below. 

Existing + Emerging Policies and Regulations

The Government of Alberta has promoted and supported the application 
of ILM by public land users. As a result, many good examples of 
successful ILM initiatives exist throughout the province. Although 
ILM has historically been promoted as a voluntary approach, this 
could change with the development of regional plans and associated 
regional cumulative effects management frameworks for air, water, 
and biodiversity under the Land-use Framework. ILM tools will play 
an important role in managing land disturbance within the context of 
regional objectives and more specific thresholds and limits that may be 
set out by regional cumulative effects management frameworks. While 
specific ILM tools will not be prescribed in regional plans, the plans will 
require public land users to adopt the ILM approach as a normal way of 
doing business.  

Corporate Responsibility

Increasingly, the public demands a demonstration of responsibility 
in reducing and mitigating environmental and social impacts. This is 
particularly the case for extractive resource-based industries operating 
on public lands. Increased application of ILM in an organization’s 
practices and procedures can demonstrate responsibility to the public. 
Related benefits include potentially opening up new avenues for market 
share and maintaining social license to operate over the long term.

Saving Money

Case studies have shown that ILM often saves money compared to a 
non-integrated approach to planning and development. For example, 
the ConocoPhillips Canada Surmont Project saved over $1 million 
in road costs due to joint integrated road access planning with the 
forest tenure holder, Alberta Pacific Forest Industries (Al-Pac)2. Through 
4 years of operational ILM planning at Al-Pac, a total of over $55 
million of savings among the energy and forestry industries have been 
documented3.

2 www. innovationalberta.com | Search: Surmont

3 www.acr-alberta.com

On public lands with multiple 
users on the same landscape 

(e.g., forestry and oil and gas), 
Integrated Land Management 
should be used to reduce the 
overall development footprint.
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WHO SHOULD USE THE ILM 
COMPENDIUM?

Public Land Users

Land users whose business depends on the landscape are responsible 
for engaging with other land users when overlapping or shared land uses 
occur. They should apply ILM principles while looking for ways to share 
their footprint. Members of the public also use public land, primarily 
for recreation. They are responsible for contributing to ILM by being 
aware of where to recreate, by practicing good land stewardship and by 
respecting the land. The figure below illustrates the types of public land 
users that may find useful reference material in this document. 

Public Land Managers

Land managers are encouraged to be familiar with the tools addressed 
in this compendium, as well as how to use these tools on the landscape. 
Several provincial departments, working cooperatively, are responsible 
for managing Alberta’s public lands. For example, provincial parks are 
managed under the Provincial Parks Act by Alberta Tourism, Parks 
and Recreation. Public land used for industrial, commercial or other 
operations are managed under the Public Lands Act and the Forests 
Act by Alberta Environment and Sustainable Resource Development 
(AESRD). Provincial highways, corridors and related infrastructure are 
managed by Alberta Transportation under the Alberta Public Highways 
Development Act. Numerous other departments are also responsible for 
public land management.

Geophysical 
Exploration

Oil 
and 
Gas

Forestry

Grazing

Recreation

Tourism 
Operators

Trappers

Mining

Public Land 
Users
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DEFINITIONS

ILM tool: 
An instrument associated with planning, regulating, 
reducing, minimizing, reclaiming or managing the footprint 
and impacts of human activity. ILM tools can address 
sharing footprints, reclaiming or re-using footprints, and 
coordinating development to minimize new footprints. Most 
ILM tools minimize development impacts when different land 
users work together to share data and coordinate activities 
to reduce the combined impacts of their activities.

Footprint (for the purpose of ILM): 
Surface area of land disturbed from its natural condition by 
human activity, and the associated impact to or on related 
natural resources.

 » ILM reduces the footprint 
of human uses on public 
lands and associated 
natural resources
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COMPENDIUM PURPOSE

The purpose of this Compendium is to present and describe a set of 
practical ILM tools, with examples of how each tool has been applied 
both within Alberta and in other jurisdictions.

This Compendium is not intended to specifically prescribe where or how 
ILM tools should be used.  

Each tool or combination of tools used in planning and implementing 
ILM will need to be appropriate to the site/area being considered. Each 
tool must meet all applicable regulatory requirements, as well as land 
management objectives in government approved regional and lower level 
plans. Presentation of tools from jurisdictions outside of Alberta does 
not imply that the use of that tool is necessarily supported by Alberta 
legislation, regulation, or policy. 

The information contained in this compendium was collected from a 
range of land managers and land users, and will continue to be updated 
with their input. See Appendix A for more information on the development 
of the ILM compendium.

ILM tools and strategies can contribute to: 

1. Actual footprint reduction (including reclamation) 

2. Working together (to manage footprint or reduce impacts on other users) 

3. Reducing the intensity or longevity of footprint (temporal) 

4. Efficient use of land (spatial) 
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CONTINUOUS IMPROVEMENT

This document represents an initial collection of ILM tools and strategies 
for implementation on public lands. As a first edition, this document does 
not include a complete description of all possible ILM tools. Additional 
tools will be added to the compendium over time based on further 
input and validation. A process will be developed to ensure continuous 
improvement in identifying new tools and case studies, and to update 
and refine existing information. 

Tools will be used to 
implement the regional 

plans under the  
Land-use Framework

 » This document is a compendium of information on potential ILM 
tools for public lands. This document should not be used as the 
sole reference for ILM tools in Alberta. Each user is responsible 
for seeking other more detailed sources of information related 
to legislative, regulatory, or industry-specific guidelines. 
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DOCUMENT STRUCTURE

The tools in this document have been organized into categories consisting of broad 
groupings of tools similar in nature as follows:

 › Integrated Planning
 › Technologies
 › Co-ordination of multiple activities in time and space
 › Access and corridor management
 › Reclamation

These categories are not mutually exclusive, and many tools address more than one 
category, as illustrated in Table 1. 
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Table 1. ILM Tools and Categories
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Industrial Access Management Plan ü ü ü ü
Recreation Access Plan ü
Forest Management Plan ü
Integrated Shoreline Management Plan ü ü
Integrated Resource Plans ü ü
Regional Grazing Plan ü ü
Watershed Management Plan ü
Disturbance Standards, Limits, or Thresholds ü ü
Data Sharing ü
Zoning ü ü
Low Impact Seismic ü
Heli-Portable Seismic ü
Wood Fibre Roads ü ü
Low Impact Pipelining ü ü
Directional Drilling ü
Coordination of Fire Breaks and Land Use ü ü
Siting to Avoid Valued Landscape Features ü
Joint Road Development and Use ü
Visual Resource Management ü
Multi-Use Corridors ü ü
Coordinated Physical Access Controls ü
Temporary Frozen (or Dry) Access ü
Road Deactivation ü ü
Conservation Offsets and Mitigation Banking ü ü
Progressive Reclamation ü ü
Accelerated Reclamation ü ü
Alternative End Land Use Planning ü

THE ILM COMPENDIUM
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Identifies land user groups to whom the tool may be applicable. Options include:

 › Geophysical Exploration
 › Oil + Gas
 › Oil Sands
 › Mining
 › Forestry
 › Environmental Consulting
 › Agriculture
 › Recreation + Tourism
 › Provincial Government
 › Municipal Government

Identifies the relative spatial context in which the tool may be applicable. Options include:

 › Provincial
 › Regional (e.g., Lower Athabasa Regional Plan area)
 › Subregional (e.g., Kakwa Copton subregion, Mineable Oil Sands Area)
 › Local (e.g., resource extraction site, grazing lease, individual road or pipeline right-of-way)

Each tool is presented with the following categories:

 › Sector
 › Scale
 › Life Cycle Phase
 › Intent
 › Description
 › Examples in Alberta
 › Other Examples
 › Implementation Considerations
 › Related Websites

Each heading represents a filter for the information presented. This filter 
is provided so that users can sort information based on the criteria of 
interest to them. Future work on this compendium to develop an on-line 
database will enable further sorting and the generation of customized 
reports. A description of each category and the options listed within each 
category are shown below.

Sector

Scale
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Identifies the stage of land use operations to which the tool is applicable. Options include:

 › Planning
 › Operations
 › Closure
 › Reclamation

Identifies the expected outcome of the tool.

Identifies the lead provincial department responsible for providing direction on the use of the tool.

Identifies where additional information related to the tool may be obtained. 

Life Cycle Phase

Intent

Provincial Authority to Consult

Related Websites
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INTEGRATED 
PLANNING

Integrated plans typically require interdisciplinary, multi-
stakeholder input to support sustainable development and 
comprehensive natural resource decision-making. Ideally, 
integrated plans involve stakeholder consultation, spatially 
explicit resource allocations and/or zoning, and measurable 
targets or thresholds to guide implementation. Planning 
efforts under this category, which are typically led by the 
provincial government, include:

 › Industrial Access Management Plan
 › Recreation Access Plan
 › Forest Management Plan
 › Integrated Shoreline Management Plan
 › Integrated Resource Plans
 › Regional Grazing Plan
 › Watershed Management Plan
 › Disturbance Standards, Limits, or Thresholds
 › Data Sharing
 › Zoning

 » Good planning is fundamental to achieving ILM. Many of the tools listed in the 
ILM compendium can be used as a component in the design or implementation 
of plans at multiple scales. 
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August 2011

Planning
Operations
Decommissioning and 
Reclamation

To provide coordinated access to multiple resources, resulting in decreased linear footprint. 

Subregional
Regional

Geophysical Exploration
Oil and Gas
Forestry
Recreation & Tourism
Provincial Government
Municipal Government

Industrial Access Management Plan

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

An industrial access management plan consists of land users coordinating with government, typically to plan a 
network of road corridors at a landscape level. The plan is designed to meet industrial requirements, while maintaining 
other land use values. Routing of road corridors can be optimized using a Geographic Information System (GIS), 
based on project-speci� c objectives and constraints.

Kakwa Copton Industrial Corridor Plan

Alberta Environment and Sustainable Resource Development (AESRD) initiated 
integrated planning with the forestry and oil and gas companies operating 
in the area. The goal was to get participating industrial land users to share 
primary corridors under an integrated corridor access plan. 

One of the challenges was to get all of the industrial land users to share their 
data and information. Typically, oil and gas development plans are con� dential 
due to the competitive nature of the industry. The solution implemented was to 
hire a third party. The third party protected company-speci� c information and 
provided a comprehensive view of the range of access needed into the area 
through a GIS application. 

Once all of the information was on the table, the group was able to identify 
collective access needs, discuss access options and evaluate these options 
against: 

 › engineering speci� cations
 › environmental sensitivities
 › potential shared bene� ts and con� icts
 › terrain constraints

The Kakwa Copton Industrial Access Corridor Plan was the result of this 
process. By implementing this plan, the overall footprint is expected to be 
about 45 per cent less than it would have been under a non-coordinated 
approach.
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Kakwa Copton Industrial Access Road
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Roan Plateau, Colorado

The US Bureau of Land Management has developed a pre-tenure plan for the 
Roan Plateau in Colorado. The plan takes a restrictive approach to oil and gas 
development to protect steep slopes, � sh and wildlife habitat, views and rare 
plants. 

The Roan plan directs oil and gas development to occur in a staged, ridge-by-
ridge approach. At any one time, surface disturbance is limited to 1 per cent of 
the plan area, or approximately 350 acres. Leases are required to consolidate 
planning and operations under a single operator – an approach meant to 
consolidate infrastructure and encourage more orderly, planned development. 
Development on the Plateau is restricted to corridors along existing roads 
and well pads are to be no more than 0.5 miles apart to minimize wildlife 
fragmentation. 

Industrial Access Management Plan

Other Examples

Berland Smoky Integrated Industrial Access Plan

The Berland Smoky Access Plan was developed in a 5000 km2 area in the Foothills Natural Subregion of west central 
Alberta. Industrial users recognized the importance of minimizing impacts on other resources, particularly on caribou. 

The Plan identi� ed the permanent primary industrial road corridors that will be required. Primary corridors were agreed 
upon during meetings with oil and gas and forestry representatives. The plan was presented to AESRD and subsequently 
approved. All future road development in the area is expected to occur along the corridors identi� ed in the plan. 

To develop the plan, all companies that were part of the initiative shared sensitive, company-speci� c information. 
Resource information was gathered and updated in a GIS application. The planning process was coordinated by the 
Foothills Landscape Management Forum.

Kakwa Copton Proposed Road Network

Roan Plateau
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Integrated Land Management Tool

August 2011

Alberta Environment and Sustainable Resource Development 

Related Websites

Provincial Authorities to Consult

Implementation Considerations

www.srd.alberta.ca | Search: ILM success stories

www.srd.alberta.ca | Search: Grizzly Bear Recovery Plan

www.foothillsresearchinstitute.ca | Browse by: Programs > Foothills Landscape Management Forum

www.blm.gov/wo/st/en.html | Search: Roan Plateau resource plans

Access management plans do not address the management intent for an area. Typically, resource allocations are 
a “given”. Access plans tend to be limited to considerations for how existing footprint is used, future needs, and 
opportunities to remove footprint from the landscape.

Access management plans are highly variable, depending on factors such as resource allocations, environmental values, 
and stakeholders. In addition to road corridor planning, the plan may also address: winter only access, pipeline routing, 
general mitigation, traf� c control measures, road deactivation and reclamation. 

To maintain con� dentiality, a third party may be involved to integrate data from different operators into a common 
platform. When successfully designed and implemented, this tool helps share and minimize footprints created by access 
roads to an area. In addition to improved environmental performance, a collaborative approach to road corridor access 
planning offers the potential for reduced costs among operators.

Where “Recreation Access Plans” exist, these should be integrated within an Industrial Access Management Plan. 

Industrial Access Management Plan
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Planning

To manage, develop, enhance and/or limit recreational access within an area to balance competing 
uses and values, in order to create conditions that optimize footprint to suit the long-term management 
of an area.

SubregionalForestry
Recreation & Tourism
Provincial Government

Recreation Access Plan

Life Cycle Phase

Intent

Description

ScaleSector
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Examples in Alberta

A recreation access plan aims to resolve access con� icts, identify key recreation values, attributes, attractions and 
areas where recreation may occur, delineate access types and recreational opportunities, and specify strategies to 
manage and achieve long-term integration with the recreational footprint. Developing this tool requires a strategic, 
planned approach involving stakeholder consultation, negotiation, and con� ict resolution aimed at resource stewardship. 
Mapping access and associated recreational opportunities often accompanies the plan. Maps can delineate landscape 
units, access routes, facilities, restricted areas, and recreation opportunity types, and can direct motorized and non-
motorized access to speci� c areas. The provincial Recreation and Tourism Features Inventory (RTFI) database as well as 
the TrailNet database are information sources for inventoried recreational trails.

Bighorn Backcountry Access 
Management Plan (2002)

This backcountry access 
management plan applies to the 
Eastern Slopes east of Banff and 
Jasper National Parks. Components 
of the plan included access planning, 
public education, and zoning based 
on the Public Land Use Zone (PLUZ) 
system and associated restrictions 
(also see the “Zoning” tool for more 
information).

Ram Falls, Bighorn Backcountry
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Integrated Land Management Tool

August 2011

Recreation Access Plan

Other Examples

Golden Backcountry Recreation Access Plan (GBRAP), British Columbia

This plan covers over 9,000 km2 of provincial Crown lands within the Golden Timber Supply Area of southwest British 
Columbia. The plan area was separated into 29 landscape units, each with its own unique recreation management 
direction applying to winter and summer motorized, non-motorized, and aerial recreation access and associated level of 
amenity development (structures, trails) and social setting.

Plan implementation will largely occur through voluntary means, with partnerships, acceptance within the community, 
and continued coordination by government necessary for success. The plan is a living document that is revised regularly. 
For example, further re� nement of recreational use carrying capacity levels and reconciling both public and commercial 
sector use patterns in some areas remain as outstanding issues. The Golden Backcountry Recreation Advisory 
Committee assists with plan revisions.

Athabasca River Sandhills Access and Protection Plan (1997)

This backcountry access plan reconciles the demands of recreational visitors with the need to protect the local 
watershed and sensitive soils. The planning area is located near Fort Assiniboine and encompasses � ve Access 
and Protection Areas: Holmes Crossing Sandhills Ecological Reserve, Holmes Crossing Forest Land Use Zone, Fort 
Assiniboine Sandhills Wildland Park, Timeu Off-Highway Vehicle Recreation Area, and Vega Natural Area. Education and 
stewardship are also components of the plan.

Ghost-Waiparous Operational Access Management Plan (2005)

The purpose of the Ghost-Waiparous Access Management Plan is to manage off-highway vehicle users and random 
camping, reduce con� icts between users and build user stewardship through education programs. Since this area is 
in the Eastern Slopes, maintaining watershed values is the highest priority. Therefore, all users must work together 
to reduce impacts. To help achieve this, an extensive public and stakeholder consultation process informed the 
development of the access management plan.

C
re

di
t: 

U
S

 F
or

es
t S

er
vi

ce

Motor Vehicle Use Maps in US 
National Forests

Motor Vehicle Use Maps are an 
access management tool applied 
in US national forests. National 
forests are required to designate 
roads, trails and other areas open 
to motor vehicles. Designation 
includes the class of vehicle and, 
if appropriate, time of year for 
motor vehicle use. Once mapped, 
non-designated motorized use is 
prohibited. Designation decisions are 
made locally with public input and in 
coordination with local governments.

Route 
Number

Legend Special Vehicle 
Designation

Dates Allowed

148 including 
148A-148K

Special Vehicle 
Designation

Vehicles less than 
50’’, but no tracked 
vehicles. Seasonal 
Designation

03/15-01/01
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Recreation Access Plan

www.srd.alberta.ca | Search: Athabasca river sandhills access protection

www.riderswestmag.com | Search: Rediscovering Richardson

www.ilmb.gov.bc.ca | Search: Golden Backcountry Recreational Access Plan

www.fs.usda.gov/mantilasal

www.ironhorsetrail.ca

Related Websites

Provincial Authorities to Consult

Implementation Considerations

This tool is closely related to the “Industrial Access Management Plan” tool, 
and every effort should be made to consider these tools together as an 
integrated package.

It is important to recognize that many of the ongoing access challenges in 
Alberta are a direct result of recreational activities using temporary industrial 
footprint that is not designed or capable of carrying recreational use. Where 
recreation and tourism values are high, it can be assumed that there will be 
high public demand to use access created for recreational purposes. Designing 
such access while acknowledging an area’s recreation values and attributes 
can lead to a more ef� cient, � exible and sustainable long-term footprint. This is 
particularly the case where access has the potential to be re-purposed as part 
of trail systems or recreational infrastructure.

Alberta Environment and Sustainable Resource Development
Alberta Tourism, Parks and Recreation
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Alberta’s Iron Horse Trail follows 259 km of 
a former rail line

Some land management intents (e.g., public land areas for recreation and tourism) may require speci� c actions to 
ensure that impacts to recreation values and attributes in these areas are minimized.

A clear process may be required to transfer industrial access roads/trails to recreational users in a manner that 
addresses industry liability.

Some recreational activities occur in inappropriate locations that do not provide optimal user experiences and/or can 
con� ict with other resource values. This may require careful planning to divert activities to more appropriate locations

Implementation of this tool depends greatly on the subregional and local context. For example, in some counties there 
may be very few sections of land available for recreation. In other areas recreation could occur almost everywhere but 
may need to be prioritized to speci� c locations in order to manage the visitor experience and protect resource values.
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Planning
Operations
Reclamation

To plan for sustainable forestry on public land and to limit impacts to other values.

SubregionalForestry
Provincial Government

Forest Management Plan

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Forest companies that have entered into a Forest Management Agreement with the Government of Alberta to secure 
the rights to harvest timber on public lands must complete forest management plans. Forest management plans aim to 
ensure a wide range of values and considerations are integrated into forestry on public lands. Examples of components 
of forest management plans include:

 › Stakeholder consultation
 › Forest and land inventory data (including non-timber values)
 › Complete detailed harvesting plans and sequencing 
 › Fire control
 › Reforestation/silviculture plans 

The forest management plan process can also be used to promote the integration of access roads with other resource 
users through its operating components. The � ve components in Alberta are described below. 

The Alberta Forest Management Planning Standard (AESRD 2006) aims to 
establish a clear, consistent, and integrated approach to forest resource 
management. The planning process includes � ve main components:

 › Forest Management Plan (FMP)
 › Compartment Assessment (CA)
 › General Development Plan (GDP)
 › Final Harvest Plan (FHP)
 › Annual Operating Plan (AOP)

The Forest Management Plan (FMP) summarizes the current state of the forest, 
as well as the values, objectives, indicators and targets of sustainable forest 
management developed through consultation with the public, First Nations and 
other stakeholders.

A Compartment Assessment (CA) is intended to address changes in 
circumstances that arise after the approval of a FMP (e.g., forest � re, insect or 
diseases, major change in land use direction). A CA will describe current issues 
and provide opportunities to reconsider management strategies at the time of 
operational planning if warranted.
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Alberta Environment and Sustainable Resource Development
www.srd.alberta.ca | Search: Forest Management Planning Standard

Related Websites

Provincial Authorities to Consult

Alberta Environment and Sustainable Resource Development

Forest Management Plan

Forestry road

Timber harvest

The General Development Plan (GDP) provides a projection of activities for the 
next � ve years in order to: (a) guide the integration of activities, (b) schedule 
timber disposition administration activities, (c) predict cut control status, and 
(d) coordinate development and reclamation of roads.

The Final Harvest Plan (FHP) describes the forest harvesting strategy and road 
design. The FHP includes a map and report that clearly shows harvest area 
boundaries, roads, and water crossings. The design is valid for a period of � ve 
years from approval, unless issues deemed signi� cant by the Government of 
Alberta arise during this period.

The Annual Operating Plan (AOP) authorizes all road, harvest, and forest 
management activities for the operator. The AOP provides a detailed account 
of activities for that year and must be approved prior to timber operations 
commencing. With respect to Integrated Land Management objectives, it is 
promoted that, where possible, all timber harvesting should occur in a manner 
that will minimize impacts on:

 › Areas near recreation or tourism sites and facilities
 › Fish and wildlife
 › Legislated protected areas, watersheds, and registered trapping areas
 › Visual quality of the landscape

In addition, reforestation must take place in all areas where timber is harvested, 
which helps reduce the temporal footprint of forest harvesting operations on 
the landscape.

Implementation Considerations

Fish and wildlife timing requirements can be built into forest management plans.

The following policies and legislation should be consulted when implementing 
forest management planning:

 › Alberta Forests Act
 › Alberta Forest Management Planning Standard (2006)
 › Alberta Timber Harvest Planning and Operating Ground Rules Framework (2008)
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Planning
Operations

To manage publicly owned shorelands in a manner that protects sensitive habitats and allows for public 
use.

LocalRecreation & Tourism
Provincial Government
Municipal Government

Integrated Shoreline Management Plan

Life Cycle Phase

Intent

Description

ScaleSector

Buffalo Lake Integrated Shoreland 
Management Plan

Buffalo Lake is a large, shallow 
lake located 50 km NW of The City 
of Red Deer. The lake provides an 
important recreational pike � shery, 
and is one of the most important 
waterfowl breeding and staging areas 
in Alberta. It is also the focus of 
considerable and growing recreational 
activity, as well as cottage and 
subdivision development. The 
provincial government owns the 
beds and shore of the lake as well 
as a water management right-of-way 
surrounding the lake. 
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Integrated shoreline management plans provide clarity on how public shorelines and associated riparian zones will be 
managed to achieve various objectives. Common objectives include: public access, environmental protection, shoreland 
management, and recognition of the various interests of local authorities, residents, and lake users. 

Multiple stakeholders should be involved to clearly identify and resolve:

 › Appropriate resource management objectives for shorelands
 › Guidelines and strategies for achieving stated objectives
 › Permitted / non-permitted land uses and human activities on shorelands
 › Known and anticipated resource management issues

Examples in Alberta

Buffalo Lake
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Integrated Shoreline Management Plan
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In 2004, a multi-stakeholder group and 
steering committee began work on 
the Buffalo Lake Integrated Shoreland 
Management Plan (BLISMP). This 
plan was intended to clearly identify 
how Alberta government agencies will 
manage the lake’s littoral zone (i.e., the 
� rst 100 meters of the lake from the 
shore) and the provincially-owned water 
management right-of-way surrounding 
Buffalo Lake. It is the provincial 
government’s intention to maintain 
Buffalo Lake’s shorelands in their natural 
state as much as possible—while 
allowing a variety of compatible uses to 
occur.

By examining present use patterns, identifying sensitive high value habitat, and incorporating stakeholder input, areas 
requiring some level of protection were identi� ed. The lake was then divided into four distinct management areas. In 
some areas human use and activities would take priority, whereas in other areas the protection of habitat would take 
precedence. The four management areas included:

 › Existing Developed Recreational Use
 › General Use
 › Limited Use
 › Restricted Use

The outcome of the plan is anticipated to include an improved lake environment, including healthier riparian buffer zones, 
less nutrient loadings, better water quality, and maintenance of habitat. In turn, this will bene� t recreational users and 
residents, as well as � sh and wildlife.

Focus of BLISMP planning exercise
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Integrated Shoreline Management Plan

www.srd.alberta.ca | Search: ILM success stories

www.srd.alberta.ca | Search: Buffalo Lake integrated Shoreline Management Plan

www.blmt.ca

www.trpa.org | Search: Code of ordinances

www.regionaldistrict.com | Search: Environmental planning foreshore

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Stakeholder engagement across governmental jurisdictions and the public is critical to the success of integrated 
shoreline management.

Some components of the plan may be mandatory if tied to provincial or federal legislation, including but not necessarily 
limited to:

 › Federal Fisheries Act
 › Alberta Public Lands Act
 › Alberta Water Act

Alberta Environment and Sustainable Resource Development
Alberta Tourism, Parks and Recreation

Other Examples

Regional District of Central Okanagan - Foreshore Inventory and Mapping (FIM)

The Central Okanagan Foreshore Inventory and Mapping project addressed the current status of the Okanagan Lake 
foreshore within the Central Okanagan. It provided agencies with an easily accessible inventory of land use, shore type, 
existing riparian condition and anthropogenic alterations throughout the study area. The project was made possible 
through contributions from the Real Estate Foundation, Ministry of Environment, Fisheries and Oceans Canada, the 
District of Lake Country, the City of Kelowna, the Community Mapping Network and the Regional District of Central 
Okanagan.

The FIM project will aid in developing land use policies, regulations and standards and is intended to increase long-term 
environmental planning capabilities for the protection of aquatic and riparian habitat within existing local government 
land-use planning programs. The project will serve as a benchmark for regulatory agencies by documenting current 
foreshore condition. It will also enable the provision of evidence for regulatory investigations and will assess objectives 
set out in foreshore protection initiatives.

Tahoe Regional Planning Agency Ordinance: Section VII-Shorezone Provisions

The Tahoe Regional Planning Agency’s program, maps, thresholds, and ordinances all have a strong focus on shoreline 
management. The Shorezone Provisions de� ne the shorezone, permissible uses, accessory structures in the shorezone, 
allocation of shorezone development, shorezone project review, shorezone development standards, and related best 
management practices.

Shorezone Preservation Areas indicate shorelines that warrant additional protection from development to maintain 
signi� cant biological, scenic, and other natural resources.



26 Integrated Land Management Tools Compendium | June 2012Alberta Sustainable Resource Development | Integrated Land Management 

Integrated Land Management Tool

August 2011

Planning
Operations

Integrated Resource Plans (IRPs) are intended to guide resource managers, industry and the public 
with interest in the area. 

SubregionalGeophysical Exploration
Oil and Gas
Oil Sands
Mining
Forestry

Environmental Consulting
Agriculture
Recreation & Tourism
Provincial Government
Municipal Government

Integrated Resource Plans (IRPs)

Life Cycle Phase

Intent

Description

ScaleSector
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Examples in Alberta

In Alberta, IRPs are cabinet-approved policy documents that provide broad direction on land and resource management 
and use. They establish guidelines for allowable activities within speci� c areas and outline surface access restrictions, 
typically by applying tools such as zoning. Land users must undertake their activities in a manner consistent with the 
direction of IRPs, thereby contributing to footprint management. 

Integrated resource planning is a comprehensive, interdisciplinary approach to natural resource decision making. 
In the early 1970s in Alberta, integrated planning started in the Eastern Slopes as a result of signi� cant land-use 
con� icts. The Government of Alberta responded to these pressures by initiating the Integrated Resource Planning (IRP) 
process on public lands. IRPs were based on a landscape assessment that included resource, physical and biological 
characteristics and social values. The IRPs identi� ed long-term objectives to promote responsible use of the land and 
described compatible land use activities. 

Eastern Slopes

IRPs in Alberta currently in effect include:

 › A Policy for Resource Management of the Eastern Slopes (Revised 1984)
 › Big Bend Sub-regional IRP (1985)
 › Brazeau Pembina Sub-regional IRP (1986)
 › Castle River Sub-regional IRP (1985)
 › Coal Branch Sub-regional IRP (1990)
 › Cold Lake Sub-regional IRP (1996)
 › Fort McMurray Athabasca Oil Sands Sub-regional IRP (Amended 2002)
 › Ghost River Sub-regional IRP (1988)
 › Jean D’Or Prairie Sub-regional IRP (1985)
 › Kananaskis Country Sub-regional IRP (1986)
 › Keg River Sub-regional IRP (1987)
 › Lakeland Sub-regional IRP (1985)
 › Livingstone Porcupine Hills Sub-regional IRP (1987)
 › Nordegg-Red Deer River Sub-regional IRP (1986)
 › Rocky North Saskatchewan Sub-regional IRP (1986)
 › Sturgeon Lake Puskwaskau East Sub-regional IRP (1987)
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Integrated Resource Plans (IRPs)

Sub-regional planning areas did 
not always provide speci� c local 
land or resource management 
direction. Therefore, the following 
“local” integrated access plans were 
developed:

 › Athabasca River Sandhills 
Local IRP (1993)

 › Bear River Wapiti Local IRP (1986)
 › Beaverhill Lake IRP (1981)
 › Bow Corridor Local IRP (1992)
 › Crowsnest Corridor 

Local IRP (1991)
 › David Thompson Corridor 

Local IRP (1992)
 › Eden Valley Local IRP (1991)
 › Frost Hills Local IRP (1985)
 › Grande Prairie County 

West Local IRP (1991)
 › East Frenchman Lake IRP (1984)
 › South Beaver Lake Local 

Plan IRP (1985)
 › Peerless –Graham Lake IRP (1977)
 › Poll Haven Local IRP (1989)
 › Red Deer River Corridor Integrated 

Management Plan (2000)
 › Smith Hondo Local Plan (2002)
 › Smoky Peace Point 

Local IRP (1987)
 › South Wapiti Local Plan (1986)
 › Wapiti Grande Prairie Sand 

Dune Integrated Land Use 
Management Plan (1978)

David Thompson Corridor IRP : sample compatibility matrix

David Thompson Corridor IRP : study area

David Thompson Highway
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Integrated Resource Plans (IRPs)

In addition, plans, strategies and 
integrated decisions have also been 
developed to support speci� c issues 
or resolve local land use management 
con� icts, including:

 › Winefred Lake and Grist Lake 
Regional Integrated Decision (2000)

 › Whitecourt Anselmo Public 
Land Use Strategy (1999)

 › Wapiti Sand Dunes – Land 
Use Zones (1998)

 › Athabasca River Sandhills Access 
and Protection Plan (1997)

 › Burnstick Lake Management 
Plan (1996)

 › Rocky Regional Integrated 
Decision (1996)

 › Eastern Irrigation District 
Integrated Resource 
Management Strategy (1995)

 › Island Lake Regional 
Integrated Decision (1995)

 › Avenir Regional Integrated 
Decision (1994)

 › Wabasca Regional Integrated 
Decision (1994)

 › Cold Creek Regional 
Integrated Decision (1991)

 › Christina Lake Management 
Plan (1991)

 › Fawcett Lake Lakeshore 
Management Plan (1990)

 › Smoke and Iosegun Lakes 
Management Plan (1990)

 › Ministik Lake Game Bird 
Sanctuary (1989)

Wapiti Sand Dunes - Land Use Zones - sample of compatible activities by land use zone
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www.srd.alberta.ca | Search: integrated resource plans

www.srd.alberta.ca | Search: Plan amendment guidelines for IRP

www.landuse.alberta.ca

www.qp.alberta.ca | Search: Land Stewardship Act

www.ilmb.gov.bc.ca | Search: Land and marine plans

www.muskwa-kechika.com | Browse by: Management area > Resource management zone

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Alberta Environment and Sustainable Resource Development 

Plans, policies, and legislation relevant to implementation of this tool include:

 › Alberta Public Lands Act-Section 11
 › Alberta Land Stewardship Act 2009
 › AESRD Enhanced Approval Process Integrated Standards and Guidelines

Some of the challenges to developing and implementing IRPs include: 

 › Substantial time and resources required to develop, review and update the plans
 › Plans are not designed to look at the province as a whole
 › Plans can lack the detail to provide clear direction for operational decision-making
 › IRPs, municipal plans and bylaws are not always aligned
 › The Alberta Land Stewardship Act allows for adoption of a sub-regional plan within a Cabinet approved 

Regional Plan. However, if resource and land management direction in an IRP or any other sub or local resource, 
watershed plan, strategy or decision is inconsistent with a Regional Plan, the Regional Plan supersedes it.

British Columbia: Land and Resource Management Plans (LRMPs)

LRMPs in BC are approved by cabinet and address subregions of 1 to 5 million hectares in size. LRMPs generally 
provide:

 › Broad land use zones delineated on a map, including Special Management Zones, 
Resource Development Zones, and Enhanced Resource Development Zones

 › Resource management objectives for land use zones
 › Broad strategies for integrating resource uses
 › Economic development strategies and social implications
 › Implementation strategies providing guidance to agency managers
 › Priorities for subsequent detailed planning

The land use planning process in BC used a multi-stakeholder process to identify land use needs, de� ne land use zones, 
and set resource management objectives and strategies. It also placed considerable emphasis on creating more parks 
and protected areas to achieve protected area targets. Examples of LRMPs completed in BC include:

 › Kamloops LRMP
 › Bulkely LRMP
 › Vanderhoof LRMP
 › Fort Nelson LRMP

Other Examples

 › Fort St. John LRMP
 › Prince George LRMP
 › Robson Valley LRMP

Integrated Resource Plans (IRPs)
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Planning
Operations

To integrate grazing activities into areas designated for timber harvesting.

SubregionalForestry
Agriculture
Provincial Government

Regional Grazing Plan

Life Cycle Phase

Intent

Description

ScaleSector
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Examples in Alberta

A regional grazing plan is a spatial representation of grazing capacity and 
timber production within a region. A primary objective is to assist in determining 
where grazing can be integrated into designated timber production areas. The 
plan ideally identi� es goals, objectives, indicators, targets, and strategies to 
achieve targets. 

To maximize effectiveness and utility, the plan should address spatially explicit 
factors such as forest harvesting plans, environmental constraints, grazing 
potential, existing dispositions, and predicted changes over time. 

Conducting this type of analysis can:

 › guide the issuance of new grazing dispositions
 › allow con� ict areas to be identi� ed
 › enable proactive reduction of potential land use con� icts
 › provide a framework to coordinate � ner-scale integration 

of individual grazing and forestry activities

Whitecourt-Edson Regional Grazing Plan

The Whitecourt-Edson Regional Grazing Plan in west-central Alberta is the � rst 
example of a broad scale mapping and planning exercise aimed at integrating 
grazing, timber harvesting, and reforestation activities. The intent was to 
provide the necessary direction to government and industry on how integration 
will occur where public land is managed for sustained yield of both timber and 
forage.

The plan was formulated by a team of government agrologists, foresters and biologists, with the cooperation and 
support of the grazing and timber industries in the area. The boundary of the planning area was determined by the 
planning team and endorsed by the timber and grazing industries through an advisory committee. 

The plan boundary recognized the existing demand for new grazing opportunities and the potential for future demand, 
and included all public lands within the planning area. Guiding principles for development and implementation of the 
plan required the interests of existing grazing disposition holders to be addressed prior to new grazing allocations. In 
addition, it was recognized that grazing and timber operations must be integrated to ensure sustainable forage and 
� bre production. Further, the principles re� ect that the grazing and timber industries and Government needed to work 
closely together. The plan also must be monitored and regularly updated to ensure that goals and objectives are being 
achieved.

Cattle Use of Regenerating Deciduous 
Cutblock
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Regional Grazing Plan

A Sustainable Regional Carrying Capacity (SRCC) was calculated for the 
planning area, which is an estimate of grazing potential at a landscape level 
expressed in Animal Unit Months / ha. The analysis was conducted and 
reported for each Forest Management Unit (FMU) within the subregion. 
Proposed timber harvesting information and estimates of grazing potential were 
combined to approximate a sustainable carrying capacity for each FMU.

The SRCC represents the amount of grazing that can be sustained within each 
FMU given the natural capabilities of the land and planned timber harvesting 
over a 60 year time frame.

Strategies for the integration of grazing and timber and the allocation of 
new grazing opportunities were developed for the planning area. Allocation 
options incorporated provincial direction and considered recommendations 
from the advisory committee. The development of the SRCC determined that 
available grazing within the planning area was scattered and fragmented. In 
addition, although it was found that most FMUs did not support new grazing 
dispositions, several FMUs did contain suf� cient net available grazing to 
consider new allocations. The maps and numbers served to create reasonable 
expectations for the grazing and forestry industries operating in the area.

www.srd.alberta.ca | Search: Whitecourt Edson Regional Grazing Plan

www.srd.alberta.ca | Search: Grazing Timber integration Manual

www.srd.alberta.ca | Search: Campbell creek grazing demonstration

www.fs.fed.us | Search: Rangelands uses

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Alberta Environment and Sustainable Resource Development 

When developing and implementing a regional grazing plan the following should be considered:

 › The planning process has the potential to require extensive resource time commitments to complete
 › If the data provided is not updated and kept current, timing the allocation of 

grazing leases within harvest areas can become unreliable
 › Con� dentiality concerns can occur, resulting in dif� culties obtaining current data

Supporting policies and plans include:

 › Directive for Integration of Grazing and Timber Activities
 › Grazing and Timber Integration Manual
 › Public Lands Act
 › Integrated Resource Plans

Whitecourt-Edson grazing potential map
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RGP Boundary
SRD Areas
PGR
FMU Boundary

Grazing Potential
AUM/Ac  ha/AUM
Good - > 0.2 < 2
Fair - 0.1 to 0.2 2 to 3
Poor - < 0.1 3 to 4
Nonuse - 0.0 > 4

Whitecourt-Edson Regional Grazing 
Plan | W5 10 Year Harvest Sequence
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To address water quantity, water quality, and land use issues for a specifi c watershed in a common 
framework, typically at a multi-jurisdictional scale. Reduced human footprint is often a component of 
the plan due to the infl uence of development and resource extraction on water quality, water quantity 
and timing. 

Watershed Management Plan

Intent

Description

Alberta General Example:

In Alberta, watershed management plans are prepared by Watershed Planning 
and Advisory Councils (WPACs), established under the Water for Life strategy. 
WPACs are multi-stakeholder, non-pro� t organizations that assess the 
conditions of their watershed and develop WMPs to address watershed issues 
in an adaptive cycle of basin planning. WMPs are provided as advice to the 
Director in charge of water management decisions under the provincial Water 
Act for consideration.

Bow Basin Watershed Management Plan

The Bow River Basin Council (BRBC) is the WPAC established for the Bow 
River watershed. Based on an assessment of outcomes, planning priorities, 
and available resources, the Bow Basin Watershed Management Plan, Phase 1 
(Water Quality) was released in 2008. The plan has set water quality objectives 
and targets for the Bow River, as well as 61 other recommendations. These 
apply to the overall Bow River basin, with additional recommendations made 
for speci� c reaches within the Bow River mainstem and the Elbow River and 
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A Watershed Management Plan (WMP) is a multi-jurisdictional plan for an area based on natural watershed boundaries. 
A WMP provides a strategic, multi-jurisdictional, multi-stakeholder approach to analyze a range of issues, including:

 › water quantity and quality
 › land use impacts on water resources
 › protection of water sources

It may also examine methods for integrating land and resource management within the watershed. The focus is on 
proactively addressing the cumulative impacts of multiple industries and stakeholders on watershed values. 

Ongoing monitoring and evaluation are critical components of WMPs. Reduced physical footprint (e.g., impervious 
surfaces) and placement of human footprints to avoid sensitive watershed features, such as riparian areas or alluvial 
aquifers, are often key components of a WMP.

Examples in Alberta

Bow River, Canmore

Bow River, Calgary

Planning

SubregionalGeophysical Exploration
Oil and Gas
Oil Sands
Mining
Forestry
Environmental Consulting

Agriculture
Recreation & Tourism
Provincial Government
Municipal Government
Non-Government Organization

Life Cycle Phase

ScaleSector
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Watershed Management Plan

Other Examples

River Basin Management Planning, Georgia, USA

The State of Georgia uses a river basin planning approach for watershed 
protection. River Basin Management Plans are required by law to be prepared 
for each major river basin in Georgia. The approach taken in these plans 
provides a framework for identifying, assessing, and prioritizing water resource 
issues, developing implementation strategies, and providing opportunities for 
targeted cooperative actions to reduce pollution, enhance aquatic habitat, and 
provide a dependable water supply. Plans are developed in cooperation with 
the public as well as state and federal agency partners.

Nose Creek subbasins. Priority actions in the plan include 
several that are directly related to the amount and pattern of 
development footprints in the watershed. 

Examples included:

 › Adopt riparian setbacks for municipalities
 › Educate municipalities and developers on the principles of 

low impact development and encourage developers to use 
these practices

 › Continue to educate producers on manure application 
and setback distances with respect to water bodies as 
outlined by the Agriculture Operations Practices Act

 › Carefully consider land use on the alluvial aquifer in the Elbow River sub-basin, speci� cally in the context of 
downstream water uses

Although this particular case study emphasizes management actions on privately owned lands, watershed management 
plans in other parts of the province have more of a focus on public land uses.
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Watershed Management Plan

www.brbc.ab.ca | Browse by: Home > Watershed Plan

www.waterforlife.alberta.ca

www.albertawatercouncil.ca | Search: Shared Governance and Watershed Planning Framework

www.gaepd.org | Browse by: Program > Water > River Basin Management Plans

www.ercb.ca | Search: Battle Lake Watershed Development Planning

www.laclabichecounty.com | Search: Watershed Management Plan

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Watershed Stewardship Groups (WSGs) are community-based groups who have taken initiative to promote and 
coordinate activities to protect their local watershed. They can also provide input into higher-level Watershed 
Management Plans prepared by the Watershed Planning and Advisory Councils (WPACs) in Alberta. WSGs are often 
supported by technical advisors from of� cial government-funded groups. 

Implementation of watershed stewardship activities can include:

 › planting riparian trees and shrubs
 › installing bioengineering slope stabilization measures
 › promoting bene� cial management practices
 › water quality testing and monitoring
 › installing riparian fencing and off-site watering systems
 › community education and outreach

Seasonal climatic factors and river � ows may have implications for management recommendations.

Although 10 WPACs have been established in Alberta, most are not expected to complete Watershed Management 
Plans until 2015.

The following federal, provincial, and municipal policies, plans, and legislation are important for the implementation of 
this tool:

 › Federal Fisheries Act
 › Canadian Surface Water Quality Guidelines (Canadian Council of Ministers of the Environment)
 › Water for Life strategy
 › Alberta Environmental Protection and Enhancement Act
 › Alberta Water Act
 › Alberta Agricultural Operations Practices Act
 › Alberta Municipal Government Act
 › Alberta Public Lands Act
 › Alberta Wildlife Act
 › Municipal Development Plans, Area Structure Plans, Land Use Bylaws

Alberta Environment and Sustainable Development
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Planning
Operations

To assist with managing cumulative effects for a particular area by establishing quantitative target 
values for valued ecosystem components, such as water, wildlife, soils, vegetation, air quality, and 
scenic resources.

Local                       Subregional
Regional

Geophysical Exploration
Oil and Gas
Oil Sands
Mining
Forestry
Environmental Consulting

Agriculture
Recreation & Tourism
Provincial Government
Municipal Government
Non-Government Organization

Disturbance standards, limits, or 
thresholds

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Quantitative standards, limits, or thresholds of disturbance are established to prevent cumulative impacts on valued 
ecosystem components. Determining the appropriate target value for a standard, limit, or threshold often requires 
science, planning, and social values to be blended together. Science alone is rarely capable of identifying appropriate 
thresholds, although some science-based targets have been identi� ed for indicators such as wetland cover, open route/
road density, and amount of imperviousness. Target values for indicators are often spatial and address footprint either 
directly or in terms of spatial patterns. 

Once a disturbance standard, limit, or threshold is established, applications for new developments that will cause the 
standard or limit to be surpassed trigger a management decision. Thresholds can in some cases be tiered as well to 
provide more clear links between threshold levels and management actions. For example, anything above a “target 
threshold” may require mandatory restrictive management, whereas a “cautionary threshold” may only require voluntary 
best practices, research and monitoring, and improved management.

Cumulative effects management frameworks for air, surface water, groundwater, and biodiversity will be included in 
regional plans being developed under the Land-use Framework. Each management framework will identify speci� c limits 
and triggers for selected indicators relevant to each region. 

Open Route Density Thresholds for Grizzly Bears

Open route density thresholds for grizzly bear have been developed by the Alberta 
Grizzly Bear Recovery Program. Due to Alberta’s historic industrial footprint it was 
necessary for the project team to evaluate how open routes could be calculated within 
the time frame set out in the recovery plan and the limited available information. An 
assumption was made that recreational motorized vehicles were for the most part 
transported to and from recreational opportunities by means of 4x4 trucks or vehicles 
with an overall width of at least 1.65 m. As a result, only routes accessible to a 
motorized vehicle with an overall width of 1.65 m (65”), typically a 4-wheel drive truck, 
were classi� ed. Regardless, the strategies and actions recommended by the Project 
Team apply to all motorized access.

An open route density of 0.6 km/km2 was speci� ed for core grizzly bear areas and 
1.2 km/km2 for secondary grizzly bear areas. Core areas are de� ned as “areas of high 
habitat value” in Resource Selection Function assessments and generally low mortality 
risk. Secondary areas are de� ned as “areas of good habitat”, re� ecting the broader 

Road Density Surface

C
re

di
t: 

A
lb

er
ta

 G
riz

zl
y 

B
ea

r 
R

ec
ov

er
y 

P
la

n 
20

08
-2

01
3,

 A
ES

R
D

 (2
00

8)



36 Integrated Land Management Tools Compendium | June 2012Alberta Sustainable Resource Development | Integrated Land Management 

Integrated Land Management Tool

August 2011

www.stormwatercenter.net

www.srd.alberta.ca | Search: Grizzly bear core secondary conservation

www.srd.alberta.ca | Search: Grizzly Bear Recovery Plan

http://live.greeningaustralia.org.au/nativevegetation/pages/pdf/Authors%20N/15_NRMMC.pdf  | “National Framework for Natural Resource Management Standards and Targets”

www.trpa.org | Browse by: Home > EIP

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Successful implementation of thresholds requires a planning process, 
supporting legislation, and policy. A tradeable land use credit system is a tool 
that can strongly complement a threshold-based approach. A disturbance 
standard or threshold can create incentives for trading land use credits in a 
market-based system, as older footprints would need to be reclaimed prior to 
new footprints being created.

Establishing quantitative values for 
thresholds must be undertaken very 
carefully, since there are very few 
clear thresholds established to date 
through scienti� c research. Once set, 
thresholds can be monitored to help 
determine if the anticipated results 
are being achieved.

Alberta Environment and Sustainable Resource Development
Alberta Energy
Energy Resources Conservation Board (ERCB)

Disturbance standards, limits, or thresholds

range of grizzly bears. These thresholds are supported by scienti� c studies 
showing that roadside habitats represent dangerous attractions to bears, and 
that higher open road densities in� uence grizzly bear population viability.

Tahoe Regional Planning Agency, California / Nevada

Environmental threshold carrying capacities for the Lake Tahoe Basin have 
been de� ned and are included within the Regional Plan (See Box). These are 
being used to de� ne the capacity of the region to accommodate additional 
development. Indicators fall under several categories, including: water quality, 
soil conservation, air quality, vegetation, wildlife, � sheries, scenic resources, 
noise, and recreation. In 1997, the Environmental Improvement Program, a 
public/private partnership, was created to coordinate projects to help achieve 
the environmental threshold targets in the regional plan. 

Australian guidance on targets

Australia’s National Framework for Natural Resource Management Standards 
and Targets speci� es guidance on establishing targets. Targets can be 
characterized as aspirational targets, achievable resource conditions targets, 
and targets for management action. 

Targets are to be established by regional bodies. Examples of the types of 
targets that can be established as outlined in the National Framework included: 

 › regional extent of native vegetation to be increased to 30% cover
 › “X” stream sites within region in speci� c river condition category by year “Y”
 › “X” ha of recharge zones within region to be revegetated by year “Y”
 › “X” km of riparian zone to be fenced and managed for conservation

LAKE TAHOE REGIONAL PLANNING AGENCY 
ENVIRONMENTAL THRESHOLDS
Water Quality: Reduce nutrient and sediment 
loads from surface runoff, groundwater, and 
atmosphere to meet 1960s level of water 
clarity and algal productivity

Soil Conservation: Preserve natural stream 
environment zones (SEZ), restore 25% of 
disturbed SEZ (1,100 acres)

Air Quality: Achieve strictest of federal, state, 
or regional standards for carbon monoxide, 
ozone, and particulates; increase visibility; 
reduce U.S. 50 traffi c; and reduce vehicle 
miles of travel

Vegetation: Increase plant diversity in forests, 
preserve uncommon plant communities 
including deepwater plants, enhance late seral 
forests and reduce forest fuels, and maintain 
minimum populations of sensitive plants 
including Tahoe Yellow Cress

Wildlife: Provide minimum population sites 
for special interest species, and prevent 
degradation of habitats of special signifi cance

Fisheries: Maintain 180 miles of good to 
excellent stream habitat, achieve nearly 6,000 
acres of excellent lake habitat, and attempt to 
reintroduce Lahontan Cutthroat Trout

Scenic Resources: Maintain or improve 
1982 roadway and shoreline scenic travel 
route ratings, maintain or improve views of 
individual scenic resources, and maintain or 
improve quality of views from public outdoor 
recreation areas

Noise: Minimize noise disturbance from 
single events, and minimize background noise 
disturbance in accordance with land use 
patterns

Recreation: Preserve and enhance a high 
quality recreational experience including 
preservation of undeveloped shorezone and 
other natural areas, and maintain a fair share 
of recreational capacity for the general public

Other Examples
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Planning

To distribute spatial/temporal knowledge on land use and development plans in order to identify 
potential land use confl icts and fl ag opportunities for Integrated Land Management (ILM).

Provincial 
Subregional
Regional 
Local

Geophysical Exploration
Oil and Gas
Oil Sands
Mining
Forestry
Environmental Consulting
Agriculture

Recreation & Tourism
Provincial Government
Municipal Government
Non-Government Organization

Data Sharing

Life Cycle Phase

Intent

Description

ScaleSector

Data sharing between land users is fundamental to effective integrated land management. Several databases and data 
repositories have been established for the province, some that are accessible at no cost to land users and the public. 
Some data is held by private data management companies and can be purchased for various uses. In situations where 
proprietal information held by companies would be valuable in implementing ILM, data sharing agreements provide a 
mechanism for information exchange. 

Data sharing agreements are typically formalized documents that provide a legal framework for parties involved 
in sharing data. Their primary purpose is to manage data ownership, proper use, security, con� dentiality, and the 
expectations of data sharing partners.

Foothills Stream Crossing Program

The Foothills Stream Crossing Program, an industry-driven initiative, involved data sharing and integration among many 
owners of road and rail infrastructure. The initiative helped bring together all industry and government stream crossing 
owners to monitor, manage, prioritize, and improve bridge and culvert infrastructure over an area of over 1 million ha with 
more than 2,800 stream crossings for road and rail infrastructure.

Standardized assessment protocols for crossing structures were developed for four key areas: water � ow/passage, 
deleterious substances, � sh passage, and safety. Data and information tools created included stream crossing maps 
based on � sh passage status, and stream categorization based on � sh habitat potential. Between 2006 and 2008 about 
430 crossings were inspected. Information was placed into an integrated database used to prioritize remediation plans 
for crossing structures to maximize ecological bene� ts. This collaborative approach has facilitated intercompany and 
interagency cooperation, and has resulted in companies setting aside the normal con� dentiality that surrounds their 
liabilities on the landscape. The data sharing helped to establish priorities and to complete the � rst remediation plans for 
the Pine Creek, Hardisty Creek and Nosehill Creek watersheds in the area during 2009. Plans to complete four additional 
remediation projects were underway during 2010.

Examples in Alberta
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Data Sharing
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GeoDiscover Alberta

GeoDiscover Alberta was made 
available to the public on December 
21st, 2010. The purpose of the 
program is to make it easier for 
members of the public to � nd 
government maps and geographic 
information about Alberta. Some of 
the data layers and map services 
available through this portal include:

 › Administrative Boundaries 
(provincial boundary, 
electoral divisions, Land-
use Framework Regions)

 › Alberta Township System (ATS)
 › Access (major highways, 

secondary highways/
roads, and cutlines)

 › Cadastral (urban and rural)
 › Mineral Agreements (P&NG, 

Oil Sands, Metallic and 
Industrial Minerals, Coal)

 › Utilities (pipelines, powerlines 
and access facilities)

 › Land Use Management
 › First Nations land
 › Parks and protected areas

Foothills Research Institute Mapper (FRI Mapper)

FRI Mapper, is a new open-source Internet mapping application that is 
the result of regional partnerships and collaboration between the FRI, 
GeoConnections, Alberta Environment and Sustainable Resource Development 
(AESRD), Jasper National Park, Hinton Wood Products (A division of West 
Fraser Mills Ltd.), and the Town of Hinton.

GeoConnections provided funding for an initial user needs assessment project 
in 2006. The result was the identi� ed need for improved sharing of information 
products between Foothills regional land partners and a framework application 
to aid in information dissemination. As a result of a subsequent proposal to 
GeoConnections, the FRI was successful in attaining GeoConnections funding 
for the creation of FRI Mapper. 

FRI Mapper can be used to view spatial data pertaining to the Foothills area 
of Alberta, Canada. Users (public and partners) can interactively view data layers over various background data layers 
such as open street map, relief, and Landsat imagery. Other themes that can be explored include geoadministrative 
boundaries, access, ecological/vegetation, hydrology, disturbance, and FRI project/analysis data. User layers can 
be created and edited, and maps can be created as PDF documents. FRI Mapper also includes a density calculator 
function which, for example, can be used to calculate a road density for a particular area of interest.

FRI Mapper is open to both the public and to FRI partners. The major difference between the partner and public site is 
that partners have access to a richer variety of data sets, have access to the density calculator tool, and create and edit 
their own custom layers. Due to inherent data sharing restrictions and sensitivities, not all partner data can be shared 
with the public or in some cases non-project partners.
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Data Sharing

Other Examples
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USA: National Integrated Land 
System Geocommunicator

The US National Integrated Land 
System Geocommunicator displays 
a vast amount of information online 
to any public user. The following data 
categories are represented:

 › Oil, Gas, and Geothermal Leasing
 › Coal and Other Solid 

Mineral Leasing
 › Rights-of-ways (power, water, 

communications, roads, railways, 
pipelines, wind and solar energy)

 › Mining Claims (unpatented)
 › Land Use Permits
 › Mineral Materials, community pits
 › Land & Mineral title
 › Land Withdrawals & 

Classi� cations
 › Range Allotments and 

Pastures, Allotment reports
 › Federal Surface Management 

Agency boundaries
 › Subsurface Mineral Estate
 › Public Land Survey System 

(PLSS) land descriptions 
(township, range, section, aliquot, 
lots) (downloadable data)

 › Surface management 
agency boundaries

 › Reference maps including 
topography, roads, aerial 
photography, rivers, 
counties, states, etc.

 › Users can create .pdf maps 
free of charge from the site

 › Links to Online Master Title Plats

Other Examples from other jurisdictions include:

 › GeoDiscover BC
 › Yukon Spatial Data Clearinghouse
 › Manitoba Land Initiative
 › Land Information Ontario
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Data Sharing

Implementation Considerations

Industry-based data sharing agreements between separate oil and gas companies can be dif� cult to broker due to the 
value industry places on proprietary information, industry competitiveness and liability issues. A mediating third party 
that signs con� dentiality agreements may be required to maintain con� dentiality of proprietary information, while still 
enabling data integration.

Although a data sharing portal may only display information in a web browser, opportunities to generate maps and 
reports can also be programmed. Data distribution (e.g., shape � le downloads) and sharing for various spatial analyses 
is most bene� cial for achieving ILM. Cross-ministry and cross-departmental single-portal data display and access is very 
useful. Industry agreements are much more tricky but also much more useful for achieving reduced footprint.

Supporting policies, plans, and initiatives for data sharing include:

 › Information Letter 2005-02: Application and Plan Submissions (Digital Integrated Dispositions)
 › Enhanced Approval Process (EAP) requirement to use the Landscape Analysis Tool

The Government of Alberta is exploring options to improve information management and data sharing to support 
development and implementation of Land-use Framework regional plans. 

Alberta Environment and Sustainable Resource Development
Alberta Energy
Alberta Tourism, Parks and Recreation

Related Websites

Provincial Authorities to Consult

www.envinfo.gov.ab.ca

www.innovationalberta.com | Browse by: Featured Themes > Integrated Land Management

www.ceaa.gc.ca/default.asp?lang=En&n=5E178DEC-1&offset=13&toc=show | Sharing Good Practice: An Investivation of Requirements and Options for WA 
Information Management

www.foothillsresearchinstitute.ca | Browse by: Programs > Foothills Stream Crossing Partnership

www.energy.gov.ab.ca | Search: Electronic Transfer System

www.energy.alberta.ca | Search: AMI and GLIMPS

www.geocommunicator.gov
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Planning 
Operations 

To designate mapped areas in a manner that identifi es sensitive resources and confl icting activities, 
and/or establishes priority management intent and appropriate land use. 

Subregional
Local

Provincial Government
Municipal Government

Zoning

Life Cycle Phase

Intent

Description

ScaleSector

Examples in Alberta

Zoning is a common tool for public land planning and management that allows speci� c areas to be managed differently 
based on context. It is accomplished by subdividing a managed area into two or more sub-areas, de� ning classes of 
activities, and specifying which activities are permitted and prohibited within each zone. Zoning should be based on 
biophysical and social information to help ensure the economic, social, and environmental considerations have been 
considered and integrated. Zoning can also ensure that uses are directed to the most appropriate areas, and con� icting 
activities are separated from one another. It is a convenient and common mechanism for balancing and integrating 
priorities and multiple uses on the landscape. For example, the overall human footprint can be limited by concentrating 
high-intensity uses in speci� c areas that are most appropriate, and discouraging dispersed and widespread activities. 
Zoning can address many values and public land uses, including industrial, agricultural, tourism, recreation, and 
conservation. 

Public land users should refer to any established zones (often through Integrated Resource Plans) as a source of 
information when planning or conducting activities on public lands. 

Public Land Use Zones (PLUZ)

Zoning is a core recreation management tool for publicly owned lands 
administered by AESRD. Previously named Forest Land Use Zones (FLUZs), 
these are anticipated to be renamed as Public Land Use Zones (PLUZ) pending 
� nalization of the new regulations in the Public Lands Act. PLUZ will also apply 
to non-forested areas of the province. 

All visitors to a PLUZ face speci� ed penalties (e.g., a ticket) if they fail to obey 
signs, posted notices, and rules and regulations. Restrictions within each PLUZ 
are designed primarily to protect sensitive resources and manage con� icting 
land-use activities. For example, separate areas are often designated for non-
motorized vs. motorized recreation. There are 19 PLUZs established in Alberta 
with a total area of 11,200 km2. 

Information kiosk, Bighorn Backcountry
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Zoning

This tool has been widely applied 
within the Bighorn Backcountry, which 
covers an area of over 5,000 km2. An 
integrated, coordinated system of six 
PLUZs have been established in the 
area.

Each PLUZ speci� es permitted + non-
permitted uses related to motorized 
boating, primitive camping, helicopter 
access, motorized off-highway 
vehicle (OHV) recreation, motorized 
on-highway vehicles, recreational 
equestrian use and snow vehicle 
use. In addition to uses allowed or 
prohibited within each individual PLUZ, 
supplementary restrictions also apply. 
For example, random camping must 
occur at least thirty metres from the 
nearest water body, horses must be 
tethered at least one hundred metres 
from lakeshores, and some trails 
have seasonal timing restrictions for 
equestrian, OHV or snow vehicles 
to prevent use during periods with a 
higher risk of environmental damage. 
A published colour-coded zoning 
map and user-friendly guidelines are 
provided to recreational users to inform 
them on area restrictions. 

Other PLUZs exist in Alberta. For 
example: Whitecourt Sandhills Cross 
Country Ski PLUZ, McLean Creek Off 
Highway Vehicle PLUZ (202 km2), and 
Kananaskis Country PLUZ (2,083 km2). 

Bighorn Backcountry 
Forest Land Use 
Zones
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Zoning

Other Examples

The United States Bureau of Land Management (BLM) assigns management direction to speci� c areas within Resource 
Management Plans (RMPs) for federal lands under BLM jurisdiction. Recently, in western Oregon, zones for RMPs in 
� ve districts were delineated. The selected zoning scheme was based on evaluations of management alternatives and 
associated future scenarios modelling as well as public consultation. The selected alternative was chosen because 
it would “maintain the late-successional and old-growth forest ecosystem and provide a predictable and sustainable 
supply of timber, recreational opportunities, and other resources at the highest level possible.” The following provides a 
description of the key zones established as well as associated policies:

Park / Protected Area Zoning 

Alberta Tourism, Parks and 
Recreation (TPR) applies zoning 
within parks and protected areas to 
manage tourism and recreation, as 
well as ecological values. Zoning 
is de� ned by TPR as “a system by 
which speci� c geographic areas 
within a park of protected area are 
classi� ed based on preservation 
requirements, as well as a site’s 
ability to accommodate heritage 
appreciation, outdoor recreation 
and heritage tourism activities.” The 
current TPR zoning system includes 
the following: 

 › Preservation Zone 
 › Wilderness Zone
 › Natural Environment Zone
 › Wilderness Zone 
 › Natural Environment Zone 
 › Historical/Cultural Zone 
 › Visitor Services & Facility Zone 
 › Access Zone 
 › Integrated Management 

Zone (applies in Provincial 
Recreation Areas) 

Other Examples in Alberta

Zoning is a key component of sub-
regional Integrated Resource Plans 
(IRPs). IRPs use an eight zone system 
from Zone 1: Prime Protection, 
through to Zone 8: Facility. Where 
IRPs exist, zoning is the basis for land 
management decisions on public land 
within the IRP study area.  
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Peter Lougheed & Spray Valley Provincial Parks Management Plan (2006)
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Zoning

www.srd.alberta.ca | Search: Bighorn Backcountry

www.srd.alberta.ca | Search: Public Land Use Zones

www.tpr.alberta.ca | Browse by: Parks > Managing the Network > Managing Alberta’s Parks > Management Planning Main

Related Websites

Provincial Authorities to Consult

Implementation Considerations

To enable adequate enforcement of zoning restrictions, it is often necessary to provide suf� cient resources and training.

It is anticipated that regional plans developed under the Land-use Framework will identify lands to achieve certain 
management intents (e.g., conservation, tourism and recreation, mixed use, private land). 

Alberta Environment and Sustainable Resource Development 
Alberta Municipal Affairs 
Alberta Tourism, Parks and Recreation 

Late Successional Management Areas: These areas provide habitat for the northern spotted owl (large, connected 
blocks of suitable habitat) and the marbled murrelet. Salvage harvesting of timber would be allowed to recover economic 
value after stand-replacement disturbances. The Late-Successional Management areas are based on � nal recovery plan 
efforts and critical habitat designations for the northern spotted owl. 

Riparian Management Areas: These areas maintain or promote development of mature or structurally complex forests 
and provide for the riparian and aquatic conditions that supply streams with shade, sediment � ltering, leaf litter, and large 
wood and root masses to stabilize stream banks. Different policies apply to perennial, intermittent, � sh-bearing and non 
� sh-bearing streams. The riparian management areas contain a restriction on thinning and silvicultural activities within an 
area 30 to 65 feet from the edge of the stream channel. 

Timber Management Area: In these areas, forests would be managed to achieve a high level of continuous sustainable 
timber production. The rotation age is approximately 80 to 100 years and there is no green tree retention after 
regeneration harvesting. 

Uneven-Age Timber Management Area: In these areas forests would be managed to contribute to the annual productive 
capacity using a combination of uneven-age harvesting methods that include thinning, single tree selection harvest, and 
group selection harvest that would promote development of � re-resilient forests.

Deferred Timber Management Area: In these mapped areas, harvest from the underlying land use allocations of Uneven-
Age Timber Management Area and Timber Management Area would be deferred to maintain substantially all existing 
levels of older and more structurally complex multi-layered conifer forests through the year 2023 in support of the 
recovery efforts for the Northern Spotted Owl.

In addition to the above, some lands in the plan area are managed under the National Land Conservation System, and 
designated Wild and Scenic Rivers are also shown as overlays. 
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TECHNOLOGIES 
The application of new technologies is a key component of 
the ILM approach aimed at reducing physical footprint. This 
section summarizes key technological developments that 
have been applied to manage footprint. Since technology 
is constantly changing and evolving, new technologies may 
be added to the list in the future, and technologies may be 
removed from this list as they become common practice.

The following ILM tools appear under this category:

 › Low Impact Seismic
 › Heli-Portable Seismic
 › Wood Fibre Roads
 › Innovative Pipeline Construction Techniques
 › Multi-Pad / Directional Drilling
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Planning 
Operations 

To minimize disturbance of land due to seismic exploration, by narrowing seismic line widths, reducing 
the loss of merchantable forest, and minimizing disturbance of the soil and ground cover. 

LocalGeophysical Exploration 

Low Impact Seismic 

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Low Impact Seismic (LIS) is characterized by narrow seismic cut lines following a meandering course to avoid valued 
features and merchantable timber stands while minimizing soil disturbance. Wildlife concerns can also be minimized, as 
meandering lines reduce line-of-sight.

Low-impact seismic techniques have led to continuous footprint reduction. The historical eight metre wide lines have 
been reduced over time to � ve metres or less. Today, source lines can be as narrow as 2.5 metres and receiver lines as 
narrow as 1.75 metres. Mulchers and hand-cut lines are the techniques used to clear vegetation on the narrower lines. 

In Alberta, geophysical exploration operators must apply for permission from 
the government to access the land through a Geophysical Field Report (GFR).

The GFR speci� es expected LIS standards for 2D and 3D seismic programs. 
These standards were developed through collaboration with AESRD, the 
Canadian Association of Petroleum Producers (CAPP), and the Canadian 
Association of Geophysical Contractors (CAGC).

The acceptable set of standardized seismic line widths are as follows: 

 › 2D Explosive (mulch) - 4.0 metres
 › 2D Non Explosive - 4.5 metres
 › 3D Explosive receiver lines - 2.0 - 3.5 metres (based on program intensity)
 › 3D Explosive source lines - 3.0 - 4.5 metres 
 › 3D Non-Explosive receiver lines - 2.0 metres 
 › 3D Non-Explosive source lines - 3.0 - 4.5 metres 

Hand-cut Line

Low Impact Seismic
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Alberta Environment and Sustainable Resource Development 

Yukon Low Impact Seismic Program 

The Yukon Government has published a best management practices (BMPs) 
document for low impact seismic exploration. The guide is meant to provide 
users with up-to-date information on BMPs. A few key techniques are detailed 
here: 

 › Lines of sight should be mitigated by cutting meandering 
lines and by using moose blinds and doglegs.

 › Maximum line width should be less than 5.5 metres. However, 
when resource values are present, recommended line widths 
should be as narrow as possible with meanders and offsets.

 › Non-mechanical line cutting methods such as handcuting 
and limbing (1 - 2.5 metres), and mechanical methods using 
low ground pressure vehicles (3 – 5.5 metres) and mulchers 
(1.75 – 5.5 metres) are all tools for reducing footprint. 

 › Brushing should cleanly cut vegetation near to or at 
ground level to prevent wildlife injuries.

 › Wet or soft ground conditions should be avoided 
with careful seasonal timing.

 › The spread of non-native, invasive species should be 
reduced by cleaning machinery before work begins.

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Sustainable Resource Development
www.srd.alberta.ca | Search: Exploration Directives

www.srd.alberta.ca | Search: Reducing the Footprint of Seismic Exploration

www.srd.alberta.ca | Search: ILM Success Stories

www.srd.alberta.ca | Search: Geophysical Policy Procedure

Government of Canada
www.publications.gc.ca | Search: Considerations in Developing Oil and Gas Industry Best Practices in the North

Government of Yukon
www.emr.gov.yk.ca/oilandgas/pdf/bmp_seismic.pdf

Canadian Association of Geophysical Contractors
www.cagc.ca 

 › Seasonal timing should avoid wet or soft ground conditions. 
 › Soil and ground disturbance should be avoided through the use of vehicles 

with low ground pressure, mushroom cups or blade covers. 
 › The con� guration and location of seismic lines should aim to avoid valued 

features and prevent forest fragmentation wherever possible. 
 › In areas with wildlife sensitivities, reduced line widths and/or timing may reduce impacts to wildlife.

Low Impact Seismic

Hand-cut line

30 m

Seismic
line

Seismic
line

All-weather road

Dogleg
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Other Examples

Saskatchewan Seismic Exploration Line Widths

In Saskatchewan, regulators typically limit industry to 2.2 metre wide source lines in the southern portion of the province. 
In northern Saskatchewan, greater line widths are allowed given remoteness and safety concerns.



49Integrated Land Management Tools Compendium | June 2012Alberta Sustainable Resource Development | Integrated Land Management 

Integrated Land Management Tool

August 2011

Planning 
Operations 

To minimize disturbance of land related to seismic exploration by using helicopter access in lieu of 
surface access. 

LocalGeophysical Exploration 

Heliportable Seismic 

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Geophysical drills and recording equipment that are transported by heavy lift helicopters can eliminate the need for 
vehicle access routes for the purpose of seismic exploration. Equipment is lowered to shot hole sites by cable. With 
heliportable seismic exploration, only small 1.5 m hand-cut lines are required to enable workers to lay down recording 
equipment. 

Eastern Slopes 

Heliportable drilling is commonly used along the Eastern Slopes of Alberta’s 
Rocky Mountains. Several companies provide heliportable shot hole drilling 
services throughout the foothills and the northern east slopes, to operate in 
hard to reach areas of Alberta. 
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British Columbia: Muskwa-Kechika Management Area 

The BC Oil and Gas Commission (OGC) has published an information letter 
(#OGC 04-12) specifying principles for heliportable drilling in the Muskwa-
Kechika Management Area. The principles for heliportable seismic in BC are 
similar to those in Alberta.

Other Examples

Heliportable seismic operations
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Alberta Environment and Sustainable Resource Development 

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Alberta Environment and Sustainable Resource Development
www.srd.alberta.ca | Search: Reducing the Footprint of Seismic Exploration

www.srd.alberta.ca | Search: ILM Success Stories

Government of Canada
www.publications.gc.ca | Search: Considerations in Developing Oil and Gas Industry Best Practices in the North

Canadian Association of Geophysical Contractors
www.cagc.ca

Other
www.youtube.com/watch?v=5K-APE4Zsic 

www.llbc.leg.bc.ca/public/pubdocs/bcdocs/365974/2555_intro_rep.pdf | Muskwa-kechika Management Area Heliportable Drilling Feasibility Study

www.bcogc.ca | Search: Principles for Heliportable Drilling

The BC Oil and Gas Commission has speci� ed the following implementation considerations for heliportable seismic 
exploration in the Muskwa-Kechika Management Area:

 › The technology may be inappropriate where safe ground access exists, forestry operations are 
imminent, risks to workers are increased, or the environment will be detrimentally affected.

 › Heliportable drilling may be applicable if forestry operations will not occur in the near term, the oil and gas endowment 
is untested and environmental values are high, and/or access and reclamation are signi� cantly challenged.

 › Resource management plans and/or cumulative impact studies may identify speci� c areas where 
heliportable drilling is the preferred option for determining the oil and gas endowment of an area.

 › Helicopter landing sites must be available at regular intervals for safety, though typically existing clearings are used. 

 › Heliportable operations are an option in sensitive wildlife areas when the need for low impact is validated.

 › Noise impacts of helicopters, particularly on mountain wildlife and wilderness recreation experiences, 
should be considered. Careful route selection and scheduling can help mitigate these impacts. 

Heliportable Seismic
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Operations 

To create a low impact road surface using alternative surface materials such as wood chips.

Local Oil and Gas
Forestry 

Wood Fibre Roads

Life Cycle Phase

Intent

Description

ScaleSector
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Examples in Alberta

Wood � bre is used to create a driving surface out of alternative surface material such as engineered road wood � bre 
or mulch. The wood � bre road reduces rutting and compaction, is biodegradable, keeps the landscape as natural as 
possible, minimizes the need for borrow pits, and may facilitate more rapid revegetation with native species once the 
� bre surface is removed. 

Devon Canada access roads, Grande Prairie area + Jackfi sh oil sands 

Devon Canada has used wood mulch roads with great success for narrow 
8 m access roads to resource dispositions south of Grande Prairie. In one 
particular area where a well site was found to be dry and abandoned, Devon 
returned six months later to reclaim the site. A truck with a hoe was backed in 
to remove the wood mulch. Since the stumps and root mass were left in place, 
re-vegetation with native species was achieved within six months. Devon now 
uses this practice wherever possible, including their Jack� sh oil sands project. 
Devon has noted that both front-end construction and reclamation costs are 
lower for wood � bre roads than for conventional access roads. 

Through this initiative, Devon received a 2010 Steward of Excellence award 
for Environmental Performance from the Canadian Association of Petroleum 
Producers. 

Mulched access road

Cyclic loading tests of mulched wood road

Other Examples

Williams Lake, British Columbia 

At the Alex Fraser Research Forest at Williams Lake, B.C., a research project 
assessed whether mulching windrows of waste wood from right-of-way logging 
could produce an all-weather road surface for forestry in-block roads. Three 
in-block spur roads in the Alex Fraser Research Forest at Williams Lake, B.C., 
were divided into three 50 m sections with: (1) waste wood collected from a 
40 m right-of-way, (2) waste wood collected from a 20 m right-of-way, and 
(3) no waste wood. A gravel truck was loaded to produce drive axle loads 
similar to a loaded logging truck and was used in the cyclic loading of the test 
road. The mulched wood roads clearly out-performed the soil roads. 
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Wood Fibre Roads

www.srd.alberta.ca | Search: Drivable Wood Fibre Surfaces

www.srd.alberta.ca | Search: Management of Wood Chips on Public Land

www.capp.ca | Search: Minimal Disturbance Techniques for Access Road Construction in Forested Areas

www.oilweek.com | Search: Devon smaller shoes

Related Websites

Provincial Authorities to Consult

Implementation Considerations

 › This tool is only available if a suf� cient source of wood � bre is 
locally available. Generally, it cannot be applied on the prairies.

 › The underlying root masses and stumps are often 
left in place under the wood � bre surface. 

 › In wetter areas (e.g., bogs), wood-� bre matting and larger chunks 
of wood (corduroy) may need to be used instead of mulch. 

 › Wood � bre roads installed in winter can support traf� c on wet 
ground well into spring ice breakup, to help increase the length of 
the season in which temporary frozen winter access is available.

 › May not be suitable for all topography and conditions (e.g. steep slopes)
 › Due to concerns over leachate, monitoring is required. 
 › Not all woody species are suitable for wood � bre. 
 › To minimize erosion, the right size and dimensions of � bre need to be used. 
 › Wood should not be shipped in from other areas due 

to the risk of importing invasive plant species. 
 › Wood � bre roads may not be suitable for some water crossings.
 › Although the use of wood � bre roads has proven to extend the 

operational season with minimal ground disturbance, it may result 
in a debris disposal issue when a company dismantles the road. 
If the material cannot be re-used, it can be dif� cult to burn, and 
can create a reclamation problem if spread over the site.

 › Ideally waste wood should be used so that the use of wood 
� bre for roads does not compete with the forestry industry. 

Alberta Environment and Sustainable Resource Development 
Alberta Transportation 
Municipal Government 

Gyro Trac GT-25 mulching windrow of waste 
material
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Reclamation 

To minimize land disturbance related to pipeline installation by using innovative techniques. 

LocalOil and Gas 
Oil Sands 

Innovative Pipeline 
Construction Techniques

Life Cycle Phase

Intent

Description

ScaleSectors

New technologies, machinery, and 
techniques for pipeline installation 
are designed and applied to reduce 
trench excavation volumes, soil 
disturbance, and related pipeline 
right-of-way widths. 

Continuous innovation and 
improvement is a key component 
of this tool. Recently developed 
innovative pipeline construction 
equipment includes narrow stripping 
and excavation buckets, narrow chain 
and wheel ditchers, and specialized 
packing wheels for soil compaction. 
Construction techniques applied with 
this equipment includes narrower 
pipeline trenches and reduced strip 
(or no strip) right-of-way.

In addition to minimizing direct 
footprint, less space is required 
to handle and store stripped and 
excavated soils. In forested areas 
these space savings result in less 
tree clearing. The overall result is 
a dramatic reduction in the overall 
disturbance footprint associated with 
pipelines. 

Packing Wheel

Packing Wheel Minimum topsoil stripped in frozen 
conditions

Conventional vs. Narrow Excavation Bucket
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Implementation Considerations

Examples in Alberta

Other Examples

Specialized equipment for narrow pipeline trenches may not always be available at certain times and locations. New 
technologies require time to penetrate the construction industry’s existing stock of machinery and the capacity to do 
this everywhere may not be present. 

This tool focuses on the physical footprint associated with the pipeline trench and the associated right-of-way. However, 
a wide range of other techniques and strategies to mitigate pipeline impacts should also be considered. In addition, 
all applicable legislation, regulation, and policy related to pipeline planning and construction must be followed. Several 
key implementation considerations for innovative pipeline construction techniques and pipelining in general are outlined 
below: 

 › Routes should be planned carefully to mitigate economic, environmental, or social impacts by 
avoiding important areas and sensitive features in both natural and human environments.

 › Existing access routes should be paralleled where appropriate and feasible. 

Innovative Pipeline Construction Techniques

Partners in Resource Excellence 

Innovative Pipelining Strategies (IPS) is a program led by AESRD under the 
Partners in Resource Excellence (PIRE) initiative. Devon Canada, AESRD, and 
Stratus Pipelines Ltd. in Grande Prairie have participated in the initiative to 
date. IPS provides a new way of constructing pipelines that is cheaper, more 
effective, and has lower environmental impacts. 

Pipeline installations in Alberta typically excavate a trench between 32 to 42 
inches wide (800 mm to 1000 mm), yet most pipes in Alberta have a diameter 
of less than 6 inches (<150 mm). With the use of new technologies and 
machinery, the PIRE case study installations have been able to dramatically 
reduce trench width to as low as 11 inches (280 mm). The application of these 
techniques can reduce footprint considerably.
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Morristown, New Jersey 

In Morristown, New Jersey, steps were taken to reduce the size and environmental impacts of a new natural gas pipeline 
being built through a County park. The route was aligned to follow existing linear disturbances -a gravel horse trail 
and bike path. Rather than clearing a wider corridor, trees directly adjacent to the construction area were pruned to a 
height that allowed the sideboom used to lay the pipes to clear the path. Soil disturbance was minimized by leaving tree 
stumps in place and cutting them � ush with the ground wherever possible. Additionally, the upper layers of forest soil 
were harvested in mats that were returned when construction was completed. A tracked loader specially adapted for 
the project allowed contractors to replace soil mats along the pipeline trench, guaranteeing revegetation. These space-
saving methods reduced surface footprint by over 30%. 

Reduced trench width

Devon Energy and Stratus Pipelines 

Devon Canada has been using low impact innovative pipelining strategies for several construction projects in Alberta. In 
May 2008, Devon mandated that its contractors use IPS on all of its agricultural pipelines in Canada. 

Specialized pipelining machinery including a tapered wheel and a narrow bucket has reduced pipeline trench width 
considerably. The amount of land Devon impacts through pipeline construction has been reduced by about 30 per 
cent. In addition to environmental bene� ts, downtime and costs for Devon and agricultural landowners have also 
been reduced. Bene� ts to the environment, landowners, and pipeline industries are clear. For their innovative pipeline 
strategies, Devon and their partners were awarded the 2010 Alberta Emerald Foundation Shared Footprints Award. 
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Innovative Pipeline Construction Techniques
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Vegetation Survey

Related Websites

Provincial Authorities to Consult

Alberta Environment and Sustainable Development:
www.environment.gov.ab.ca | Search: Environmental Handbook for Pipeline Construction

www.environment.gov.ab.ca | Search: AMI and GLIMPS

Canadian Association of Petroleum Producers:
www.capp.ca | Search: Pipeline Associated Watercourse Crossing 3rd Edition

www.capp.ca | Search: Hydrostatic Test Water Management

Other:
www.dcnonl.com/article/id34306 | New pipeline construction going green in Alberta

www.albertaconstructionmagazine.com/articles.asp?ID=649 | New way of constructing pipelines � nds favour here

www.stratuspipelines.com/services.htm 

www.youtube.com/watch?v=JsnBNW7GoXE

Alberta Environment and Sustainable Resource Development
Energy Resources Conservation Board (ERCB)

 › Adequate surveying and mapping of vegetation, wildlife, hydrology, � sh, 
heritage, and other resources during project planning should be conducted. 

 › Construction should be timed carefully to mitigate impacts on soils, 
vegetation, wildlife, � sh, hydrology, agriculture, recreation/tourism values, 
traditional use values, and other values. Examples of timing considerations 
include frozen construction, avoiding wet periods, adhering to Restricted 
Activity Periods (RAP) for watercourse crossings, avoiding seeding or 
harvesting periods in agricultural areas, and avoiding sensitive wildlife 
life history phases (breeding, calving, migrating, and rutting periods).

 › Soil stripping, handling, storage, and reclamation techniques should 
conserve topsoil and address site-speci� c concerns including stability, 
salinity, compaction, fertility, and sunken trench (e.g., conduct three 
separate lifts if lower subsoil horizons contain high salt concentrations).

 › Impacts on water quality and hydrology should be mitigated using practices 
such as minimizing stream crossings, implementing adequate erosion and 
sediment control measures, conserving wetland hydrology, crossing streams 
using horizontal directional drills, restoring riparian areas, locating block 
valves to minimize potential spill volumes into water bodies, and adequate 
management of water intake and discharge locations for hydrostatic testing. 

 › Impacts on vegetation should be mitigated by collecting and propagating 
native seed sources, salvaging and transplanting sensitive or rare vegetation, 
controlling weeds, and using a native seed mix during reclamation.

 › Impacts on wildlife should be mitigated by providing gaps in 
barriers (snow piles, topsoil piles, pipe sections), installing plugs 
across open trenches, adhering to setback distances for important 
wildlife habitats, prohibiting pets or � rearms on the site, reducing 
traf� c speeds, and removing garbage from the work site.

 › Impacts on archaeological, heritage, and traditional use values should be 
mitigated according to all applicable legislation, regulation, and policies.E



56 Integrated Land Management Tools Compendium | June 2012Alberta Sustainable Resource Development | Integrated Land Management 

Integrated Land Management Tool

August 2011

Planning
Operations

To reduce surface area disturbances caused by oil and gas drilling activities. 

LocalOil and Gas

Multi-Pad/Directional Drilling

Life Cycle Phase

Intent

Description

ScaleSector

Directional drilling is the practice 
of drilling non-vertical wells with 
specialized equipment that de� ects or 
deviates horizontally to the target. A 
similar technique called slant drilling 
starts drilling at an angle from the 
surface. 

Multi-Pad Directional Drilling

Directional drilling can allow more 
wells to be grouped together on 
a single well pad (e.g., up to 25 
individual wells per pad). Multiple 
wells located on one pad fan out in 
several directions to access multiple 
subsurface reservoir locations, 
allowing access to target reservoirs, 
while reducing footprint and avoiding 
sensitive features and landforms.

Horizontal Directional Drilling

In Alberta, directional drilling 
technologies are commonly used for 
pipelining under watercourses and 
waterbodies, leading to a reduction in 
surface footprint and lower impacts 
on watersheds and other values. 
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Great Sand Hills, Saskatchewan 

The Great Sand Hills Land-use 
Strategy recommended that natural 
gas development minimize footprint 
by using multi-pad and/or directional 
drilling as appropriate to avoid 
unnecessary environmental damage. 
Historically, approximately 16 per 
cent or 254 wells of the total 1,559 
wells in the area are directional or 
slant drilled. The maximum reach for 
directional or slant wells in the area 
was approximately one thousand 
metres. An analysis showed that to 
minimize roads and trails an ideal 
density for multi-well pads would be 
one per land section. 

Multi-Pad/Directional Drilling 

Other Examples

Examples in Alberta

Ivanhoe Tamarack Integrated Oil Sands Project 

The proposed Ivanhoe Tamarack Integrated Oil Sands Project north of Fort McMurray plans to use multi-well pad 
locations to achieve a reduction of 15 per cent in surface disturbance on their lease, while also enabling footprint 
reduction through reclamation of well pads on an ongoing basis. 

Shell Canada, Narraway caribou range near Kakwa

Shell has been multi-pad drilling in the Narraway Caribou Range. Using this technique, they have been able to reduce 
their footprint for roads and pipelines compared to the alternative of drilling single wells on winter access routes.

Horizontal Directional Drilling for 
river crossings, North Central 
Corridor, NW Alberta 

Pipelines and utilities in Alberta have 
also applied horizontal directional 
drilling for stream and river crossings. 
For example, TransCanada Pipelines’ 
North Central Corridor project drilled 
a horizontal directional crossing of 
the Peace River, near Manning for 
a natural gas pipeline, as well as a 
crossing of the Little Cadotte River 
and the Loon River. The Peace 
River and Cadotte crossings were 
completed in 2009 and the Loon River 
completed in 2010. 
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The Peace River, Alberta

Great Sand Hills, Saskatchewan
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Alberta Environment and Sustainable Resource Development 
Alberta Energy 
Energy Resources Conservation Board (ERCB) 

Related Websites

Provincial Authorities to Consult

Implementation Considerations

www.environment.gov.sk.ca | Search: An Overview of Directional and Slant Drilling for Natural Gas

www.ivanhoe-energy.com/s/Tamarack.asp 

www.civil.uwaterloo.ca/catt/Pdfs/capp.pdf | Planning Horizontal Directional Drilling for Pipeline Construction 

www.trenchlessinternational.com/news/peace_river_hdd_intersect_project/034559/ | Peace River HDD intersect project

Directional drilling can be cheaper than developing multiple single well locations and associated access and surface 
leases. However, for wells with an inclination of over 40 degrees, expensive equipment must be mobilized to push tools 
down the hole, and may outweigh the bene� ts of directional drilling/multi-well sites. 

Best practices must be planned and implemented to prevent and/or mitigate potential environmental impacts from 
drilling mud waste and possible frac-outs during horizontal directional drilling programs. 

Multi-Pad/Directional Drilling 

Anadarko Petroleum Corp., Greater Natural Buttes, Utah 

On a cliff several hundred feet above the White River, Anadarko drilled 17 wells 
from a single location, which is a dozen more than the company had ever drilled 
from a single site in the past. The multi well site occupies about seven acres, 
whereas a single-well pad is typically two acres and requires more access 
roads. In Utah, Anadarko is now aiming to drill and operate 24 wells per site. 

Royal Dutch Shell PLC, Wyoming natural gas fi elds 

Shell has been moving back to over 60 existing work sites for additional 
drilling by producing additional wells on existing pads as opposed to creating 
additional pads. 
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COORDINATION 
OF MULTIPLE 
ACTIVITIES 
IN TIME AND 
SPACE

Alberta’s public lands are becoming busy places, with 
multiple resource values and industrial activities occurring 
across the landscape. Co-ordination of multiple activities is 
paramount for effective ILM. In fact, co-ordinating multiple 
activities is also a key feature of many of the ILM tools listed 
under the other categories, including those under Integrated 
Planning,and Access and Corridor Management. 

The following ILM tools appear under this category:

 › Co-ordination of FireSmart Engineering and Land Use
 › Siting to Avoid Valued Features 
 › Joint Road Development and Use
 › Visual Resource Management
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Planning
Operations

To reduce the risk of wildfi re impacting identifi ed values, while minimizing new footprint. This is achieved 
through coordinating FireSmart engineering locations with existing infrastructure and land uses.

LocalGeophysical Exploration
Oil and Gas
Oil Sands
Forestry
Environmental Consulting

Recreation & Tourism
Provincial Government
Municipal Government

Coordination of FireSmart Engineering 
and Land Use

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

FireSmart engineering is the physical engineering of forest fuels to modify wild� re behaviour, reduce wild� re risk and 
enhance wild� re emergency response. Existing or planned rights-of-way, laydown areas and other vegetation free 
zones can be utilized rather than creating additional � re breaks, thereby reducing overall footprint. The orientation of 
ROWs may be altered in consultation with stakeholders to act as a � rebreak or to support other wild� re management 
objectives. Other components of the tool include mechanical treatment of forest fuels to reduce wild� re intensity near a 
value, and the identi� cation of wild� re safety zones.

Cynthia FireSmart Community Zone Plan

The primary objective of the Cynthia FireSmart Community Zone Plan is 
to minimize the threat of wild� re and mitigate the potential impact of a 
catastrophic � re event on the Hamlet of Cynthia. The project management 
team included Sustainable Resource Development, Imperial Oil, Weyerhaeuser 
and Brazeau County.

Existing pipeline disturbances and roads held by Imperial Oil and the county 
were identi� ed as containment or tactical lines to be used as � re breaks. It 
was agreed that the cleared areas were to be regularly mulched to reduce fuel 
loading, thereby acting as potential � re breaks. This has eliminated the need 
for the project team to engineer additional disturbances to meet their FireSmart 
objectives. A total of approximately 28 km of current linear disturbance was 
shared. This integrated planning reduced the amount of engineered footprint 
required to FireSmart the hamlet of Cynthia to a few hectares, reducing the 
overall project footprint by up to 84 hectares in total.

These 3 FireSmart zones are the basis for 
FireSmart community planning

Recommended treatments to reduce fi re risk, 
Cypress Hills Interprovincial Park
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Alberta Environment and Sustainable Resource Development
www.srd.alberta.ca | Search: FireSmart

www.srd.alberta.ca | Search: Management of Wood Chips on Public Land

www.srd.alberta.ca | Search: Debris Management Standards for Timber Harvest Operations

www.srd.alberta.ca | Search: Wild� re management plans

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Established FireSmart Consultation Notations (CNT) and or FireSmart Community Zones are the priority areas for 
implementation of this tool.

It may be dif� cult to identify opportunities to coordinate FireSmart practices with existing infrastructure/footprint. 
Geographic Information Systems (GIS) can be used to select possible areas. 

The AESRD Debris Management, Managing Wood Chips policy and Wildlife Management Planning Programs should be 
consulted during the planning of this tool.

Alberta Environment and Sustainable Resource Development
Alberta Tourism, Parks and Recreation

Coordination of FireSmart Engineering and Land use

EnCana Christina Lake FireSmart Plan

The purpose of this plan is to reduce the wild� re risk to EnCana’s personnel and operations at the Christina Lake facility. 

Through consultation with EnCana staff and FireSmart contractors, � re breaks were incorporated into site construction. 
The laydown area was strategically located near the camp in an area with heavy conifer fuels. Use of the laydown 
area for both equipment storage and as a � re break reduced the overall footprint by approximately � ve hectares when 
compared to the alternative of engineering additional treatments to protect the facility.

Historic forest fi re, 1934, Willow Creek, Southern Alberta

Fire in a mixedwood forest, southern Alberta
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Planning

To reduce the creation of new footprint in sensitive landscapes by siting a development in an alternate 
area. Examples of sensitive landscapes and features to avoid in Alberta include: wetlands, fl oodplains, 
sites with historic resource values, aboriginal traditional use sites, recreation and tourism features, rare 
landforms, and sample plots for scientifi c study (e.g., Industrial Sample Plots). 

LocalGeophysical Exploration
Oil and Gas
Mining
Forestry
Environmental Consulting

Agriculture
Recreation & Tourism
Provincial Government
Municipal Government
Non-Government Organization

Siting to Avoid Valued Features

Life Cycle Phase

Intent

Description

ScaleSector

The spatial footprint of development is planned in a manner that avoids 
highly valued features in the landscape. With a good understanding of current 
landscape patterns and conditions, siting of a new development can aim to 
avoid valued features where possible.

Typically, this requires an assessment to be conducted using information/
spatial data on valued features from a variety of data sources, including but not 
limited to:

 › Wet Areas Mapping 
 › Grassland Vegetation Inventory (GVI)
 › Alberta Vegetation Inventory (AVI)
 › plant community guides
 › range health guides
 › hydrography layers
 › Historic Resource Value (HRV) data
 › Soil surveys
 › AESRD wildlife referral maps and shape � les
 › Fish and Wildlife Management Information System (FWMIS)
 › Known locations of rare communities and rare species documented by 

the Alberta Conservation Information Management System (ACIMS)
 › Existing hydrogeology surveys and maps
 › The Geographic Land Information Management Planning System (GLIMPS), 

which identi� es protective notations (PNTs) and Industrial Sample Plots 
 › Use of Geographic Information Systems (GIS) as a tool can help to 

integrate these data sources prior to planning the development footprint

Once a potential sensitive value has been identi� ed through data searches, a 
site visit or pre-site assessment is often necessary to con� rm the proposed 
area is within a sensitive area and further re� ne an alternate location.

Alberta wet areas mapping initiative
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Siting to Avoid Valued Features
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Avoidance of Fescue Grasslands - 
Protective Notation on Public Land

The provincial government has 
placed protective notations (PNTs) 
on speci� ed public lands known to 
include foothills fescue grassland. 
The purpose of the PNT is to alert 
industry to environmental and 
economic risk and to encourage 
avoidance, minimal soil disturbance, 
and mitigation techniques.

Avoidance of fescue grasslands 
is accomplished by adjusting the 
location of a development outside 
of the native area to an alternate 
land cover type, such as cultivated 
lands, improved pasture, previously 
disturbed lands, or highly degraded 
native grasslands. Avoidance can 
also include adjusting the location of 
the development to be sited directly 
adjacent to existing man-made 
disturbances like access roads or 
wellsites. These existing footprints are 
typically of poor ecological health. As 
well, less new footprint edges create 
fewer sources of invasive species and 
weeds.

Avoidance is achieved through 
knowledge of the location and 
ecological status of foothills fescue 
plant communities. The site selection 
team is expected to include quali� ed 
rangeland professionals and 
experienced industrial construction 
personnel.

Berland Smoky Integrated 
Industrial Access Plan

The Berland Smoky Access Plan 
was developed in a 5,000 km2 area 
in the Foothills Natural Subregion 
of west central Alberta. Industrial 
users recognized the importance 
of minimizing impacts on other 
resources and particularly on 
caribou. High value caribou habitat 
was identi� ed and mapped. The 
access plan was designed to locate 
the required roads in a manner that 
avoided these areas.

Examples in Alberta

Use of plant community maps in resource development planning

Pre-development fi eld studies
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Siting to Avoid Valued Features

Wet Areas Mapping in Alberta

Wet areas mapping is a joint project, initiated in 2004 by the Government of Alberta in close partnership with researchers 
located at the University of New Brunswick.

This technology takes landscape data from a LiDAR (light detection and ranging) system and produces a map which 
indicates hydrological features that are missed by traditional mapping methods. It accurately identi� es intermittent 
water courses, damp patches, and even roadside ditches regardless of whether surface water is apparent. Even when 
surface water is not apparent, the soil at these points on a map can have varying degrees of dampness. Conversely, the 
model also predicts where the water table may be deep below the soil surface and support dry habitats. This information 
assists in making business decisions, such as where to put a road so as to best avoid hydrological features on the 
landscape. 

Wet areas maps and associated products have been produced for approximately 11.5 million hectares of Alberta’s 
forested landscapes. These products are now in use within Alberta’s forestry sector and within the Alberta government. 

Implementation Considerations

Siting issues and avoidance of valued features is best analyzed far in advance in the resource development planning 
process, so that the footprint of development can be planned, designed, engineered, and built in a manner that 
minimizes impacts on valued landscape features.

Spatial data layers are often at a coarse resolution and may not be representative of the area reviewed. Site visits and/or 
pre-site assessments are a key aspect when choosing to avoid a sensitive area.

The following policies, plans, and legislation are related to this tool:

 › Disposition Reservations (DRS)
 › Protective Notations (PNT) for valued areas (e.g., Foothills Fescue) (IL 2002-1 Fescue PNT)
 › Alberta Wetland Policy
 › ERCB IL 93-9 Oil and Gas Development Eastern Slopes (Southern Portion)
 › Alberta Historical Resources Act (for avoidance of HRV sites)
 › Land-use Framework Regional Plans will also be key
 › Government of Alberta Cumulative Effects Management Strategy initiative is an essential supporting policy
 › Integrated Regional Plans
 › Zoning

Alberta Environment and Sustainable Resource Development
Alberta Tourism, Parks and Recreation
Energy Resources Conservation Board (ERCB)

Related Websites

Provincial Authorities to Consult

www.srd.alberta.ca | Search: Foothills Fescue Grassland Principles for Minimizing Surface Disturbance

www.srd.alberta.ca | Search: Industrial Activity Foothills Fescue Grasslands - Guidelines for Minimizing Surface Disturbance
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Planning 
Operations 

Two or more industrial or commercial operators (e.g., forestry, oil/gas) work together to construct and/
or maintain individual access roads, reducing linear footprint.

LocalOil and Gas
Forestry
Municipal Government

Joint Road Development and Use 

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

An individual road use agreement is a formal document, usually between two parties, which enables joint use of a road 
by other operators. 

Separate industrial and commercial operators such as forestry and oil/gas work together to construct and/or maintain 
individual access roads. Depending on individual circumstances, road ownership, construction, use, and maintenance 
may be shared or transferred as necessary. In many cases this can serve to reduce or defer costs for one or both 
parties.

AlPac-Opti/Nexen joint road 
development and use

In 2001, AlPac noticed an opportunity 
after reviewing the environmental 
impact assessment for the Opti/
Nexen Long Lake oil sands project. 
Based on the projected footprint of 
this industrial project, AlPac reworked 
their forest harvest plans by moving 
an existing timber harvest unit on top 
of the LOC Opti/Nexen required.

The two companies entered into 
a road sharing agreement for the 
access route. AlPac applied for the 
disposition, harvested the timber from 
the road footprint and constructed 
the road. The collaborative planning 
between the two industries resulted in 
30% fewer harvested trees, reducing 
linear footprint, while also providing 
cost savings for both companies.
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Satellite Image of AlPac-Opti/Nexen Project 
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Alberta Environment and Sustainable Resource Development 

Related Websites

Provincial Authorities to Consult

Implementation Considerations

www.srd.alberta.ca | Search: ILM success stories - AlPac-Opti/Nexen Integrated Planning

www.innovationalberta.com | Browse by: Featured Themes > Integrated Landscape Management

www.oilsandsdevelopers.ca | Search: Transportation Committee

Road grades are a critical consideration when multiple industries are involved. For example, the maximum road grade for 
forest hauling trucks is 6-7%. However, the oil and gas industry does not have this restriction; without coordination with 
forestry, the oil and gas industry may build roads which forestry cannot use.

Where Industrial Access Management Plans exist, the development of road use agreements can be implemented using 
this planning tool. 

Costs can vary with a road use agreement. The owner of the road has the right to charge, share road maintenance costs 
or road damage repair costs.

Joint Road Development and Use

AlPac-ConocoPhillips Surmont access management plan

AlPac and ConocoPhillips Canada coordinated road access plan for the Surmont oil sands project. This is a large 
program that covered many individual roads across the Surmont project area. Over the 30-year life of the plan, up 
to 34% fewer roads are anticipated. Over $1 million in road costs will be avoided, in addition to reduced overall land 
disturbance through coordinated planning.
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Planning 
Operations 

To minimize visual impacts of development and thereby mitigate impacts on scenic amenity values and 
associated recreation / tourism values. 

LocalGeophysical Exploration
Oil and Gas
Oil Sands
Mining
Forestry

Visual Resource Management 

Life Cycle Phase

Intent

Description

ScaleSectors

A range of practices can be implemented to reduce the potential visual impacts of development, including well sites, 
pipelines, forestry cut blocks, access roads, utilities, and tourism and recreation developments. Best practices for visual 
impact mitigation focused on industrial development and forestry operations are summarized below. 

For industrial facilities: 

 › Re-vegetate facilities to native species 
 › Use partial or completely below-grade well heads 
 › Grade the site to a � nal contour that blends facilities with the surrounding 

topography (e.g., rounding the top and toe of slopes) 
 › Plant trees and shrubs in strategic locations to create visual screening of 

facilities 
 › “Feather” vegetation edges to provide an irregular right-of-way edge for 

pipeline corridors in forests 
 › Use interim erosion control and reclamation materials that blend with the 

surrounding landscape 
 › Grade access roads to a � nal contour that blends with the surrounding 

topography where practical 
 › Where signage is required, use guidelines for appropriate sign size and 

placement to prevent degradation of views 
 › Paint facilities with non-re� ective surfaces in dark earth tones similar to the 

surrounding vegetation
 › Use horizontal directional drilling under visually sensitive landforms, 

including steep slopes, river valleys, or stream corridors
 › Create irregular, natural-appearing edges around the site clearing, 

respecting the form, line, colour and texture of the existing landscape 
character to minimize visual con� ict and mimic natural grassland openings 

 › A variable width right-of-way has a lower visual impact. Parallel edges and 
symmetrical spaces contrast sharply with natural patterns and should be 
avoided where possible, especially in areas of high visual quality and visual 
sensitivity. 

 › Ensure that utility corridor alignments respond to local variations in 
topography by locating infrastructure at breaks in topography or behind 
existing tree groupings, and avoiding steep side slopes

Agriculture
Recreation & Tourism
Provincial Government
Municipal Government 

Variation in right-of-way width

Right-of-way with parallel edges
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 › Minimize lighting at facilities, use sharp cut-off lighting, and where possible light only during emergencies or night 
maintenance, and direct site lighting downward and internally as much as possible

For forestry operations: 

 › Require long-term, enhanced visual management planning in forest harvesting, especially in areas with high visual 
value

 › Ensure that cutblocks and roads “� t” the landscape through landscape design and mitigation principles, in concert 
with detailed silvicultural plans and development plans. 

 › Some techniques may be found in the 1990 publication: Forest Landscape Management Strategies for Alberta
 › Protect skylines and forested ridges, as these are especially sensitive to visual impacts from development and clearing 

Example in Alberta

Visual Simulation Showing Overland ROW

Visual Simulation Showing Overland ROW Mitigated by Directional Drilling

Visual Resource Management

Planned Sullivan Field Development 
Project, Southern Alberta 

Petro-Canada’s 2007 application 
for the Sullivan Field Development 
project on the Eastern Slopes 
conducted extensive visual resource 
effects modelling on views from major 
travel routes and key observer points. 
Extensive and iterative modelling 
was conducted using a Geographic 
Information System (GIS) as well as 
3D visualization software. Based on 
the analyses, mitigation measures 
were developed and integrated into 
the project design, including:

 › Directional drilling to replace 
an overland route on a visually 
sensitive steep slope

 › Revegetation of the central facility 
to native grass

 › Grading to a � nal contour that 
blended the central facility with the 
surrounding topography, including 
rounding the top and toe of slopes

 › Planting trees and shrubs in 
strategic locations to create visual 
screenings

 › Feathering vegetation edges along 
portions of the right-of-way in the 
Highway 532 corridor

 › Locating facilities behind existing 
trees to screen views from roads 
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U.S. Department of the Interior - Bureau of Land Management
www.blm.gov | Search: Visual Resource Management

www.blm.gov | Search: BMP Technical Information

Others
www.for.gov.bc.ca | Search: Visual Resource Management

www.forrex.org | Search: Visual Resource Management in British Columbia | Visual Resource Management in British Columbia - Part I: The Effects of Visual Resource 
Management on Timber Availability: A Review of Case Studies and Policy

www.logan.qld.gov.au | Search: Landscape Visual Amenity Assessment

www.dlgp.qld.gov.au | Search: Scenic Amenity Guideline

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Other Examples

Ideally, best practices for visual resource management should be applied everywhere. In general, if development occurs 
in areas with moderate to high visual value, a higher level of attention should be paid to visual impact mitigation. 

Determining which areas have higher visual value can be performed via scenic resource assessment and modelling at 
multiple scales (regional, sub-regional, local) using a Geographic Information System (GIS).

Alberta Environment and Sustainable Resource Development
Alberta Transportation
Alberta Tourism, Parks and Recreation 

North Saskatchewan Region
Scenic Resource Assessment:
Visual Value and Visibliity Map

Visual Resource Management
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South East Queensland (SEQ) Regional Plan 2005-2006 – Implementation Guideline No. 8: Identifying and 
Protecting Scenic Amenity Values 

This amendment to the SEQ Regional Plan describes a general methodology for assessing scenic resources through a 
combination of mapping and visual preference surveying. Importantly, it suggests how to prioritize the management of 
Scenic Amenity, which is the spatial combination of visibility and scenic quality. 
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ACCESS AND 
CORRIDOR 
MANAGEMENT

Access routes profoundly influence the distribution and type 
of land uses in a landscape, which in turn affects ecosystem 
dynamics and related values. Lack of coordination of access 
can lead to many negative environmental, economic, and 
social impacts. Often, access routes built for one purpose 
can be used for other purposes. In some cases, this can be 
done deliberately to coordinate and integrate access for a 
range of land users to minimize footprint. 

Unauthorized or illegal access can negatively impact 
industrial and environmental resource values. Therefore, 
careful application of access management tools in a range of 
contexts is a critical component of the ILM approach. 

The following ILM tools appear under this category:

 › Multi-Use Corridors
 › Coordinated Physical Access Controls
 › Temporary Frozen or Dry Access
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Planning
Operations

To reduce landscape fragmentation and footprint by bundling linear disturbances such as pipelines, 
powerlines, and roads adjacent to one another in a common corridor. 

SubregionalOil and Gas
Forestry
Recreation & Tourism
Provincial Government

Municipal Government
Utility and Telecommunications

Multi-Use Corridors

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

A multi-use corridor combines utility and transportation infrastructure to reduce environmental impacts and costs. A 
multi-use corridor can include pipelines, access roads, highways, rails, electrical transmission lines, utilities, and � bre 
optics which are co-located in a common corridor. 

Siting and routing the corridor should consider environmental, safety, visual impacts, and physiographic constraints 
as well as industry operational requirements. Corridor width may vary depending on the types of disturbances being 
aligned.

TransCanada and Enbridge: 
Corridor west of Winefred Lake, 
SE of Leismer 

In a common corridor SE of Leismer 
near Christina Lake, Enbridge and 
Nova/TransCanada have over 7 
pipeline agreement (PLA) dispositions 
in close proximity to one another in 
the southern portion of the Regional 
Municipality of Wood Buffalo. These 
are located adjacent to a road owned 
by MEG Energy and a powerline 
owned by AltaLink.

Multi-Use Corridor near Winefred Lake Alberta
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Multi-Use Corridors

Other Examples

Trans-Texas Corridor

The Trans-Texas Corridor is a proposed multi-use, state-wide network of transportation routes in Texas that includes 
highways, infrastructure for utilities, oil and gas pipelines, transmission lines for electricity, broadband and other 
telecommunications services. The Texas Department of Transportation oversees planning, construction, and ongoing 
maintenance.

United States’ Energy Corridor Identifi cation on federal crown lands

Section 368 of the Energy Policy Act of 2005 (the Act) directs the US Secretaries of Agriculture, Commerce, Defence, 
Energy, and the Interior to designate energy corridors on federal land in 11 Western States (Arizona, California, Colorado, 
Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming) for oil, gas, and hydrogen pipelines 
and electricity transmission and distribution facilities.

The proposed designation of more than 6,000 miles of Section 368 energy corridors among the various Agency land use 
plans is mandated by statute, to address a national concern.

Section 368 corridors are identi� ed in all 11 Western States and are designated for either pipeline or transmission line 
use or both. The Agencies identi� ed a width of 3,500 feet for Section 368 corridors unless otherwise speci� ed due 
to environmental/management constraints or existing local designations. The Proposed Action incorporates energy 
corridors (or portions of these corridors) that are currently identi� ed in local land use plans.

SW of Cow Lake near Rocky 
Mountain House

An initial energy application for a 
proposed road and well site came 
to Sunpine Forest Products as part 
of the consent process addressing 
overlapping rights. Sunpine identi� ed 
integration con� icts where the 
proposed pipeline route was: (i) too 
steep for a logging road, (ii) had 
a high impact on a critical wildlife 
zone along the Tay River, (iii) had a 
possible con� ict with archaeological 
resources, and (iv) did not match 
the long term access corridor that 
Sunpine had planned in their Forest 
Management Plan. In response, an 
integrated solution was proposed 
where the two routes (future forestry 
road and pipeline route) followed 
the same routing as opposed to the 
unintegrated route. The economic 
savings (not including time) was 
$390,000 for the forest company and 
$780,000 for the energy company. 
Environmental bene� ts included 
5 km of extra linear feature avoided, 
one stream crossing eliminated, road 
access to the critical wildlife area 
eliminated, and safer access for all, 
including the public. 

Transportation and Utility Corridors

The Transportation and Utility Corridors (TUC) surrounding Calgary and 
Edmonton are examples of a multi-use corridor system in an urban context.

Typical Cross Section of a Transportation/Utility Corridor
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Government of Alberta:
www.energy.alberta.ca | Search: Provincial Energy Strategy

www.infrastructure.alberta.ca | Search: TUC

www.srd.alberta.ca | Search: Landscape Analysis Tool

Other websites: 

www.teeic.anl.gov | Search: Energy Transport Corridor Siting

www.portstoplains.com/key_research/TxDOT_TTC_Rur_Dev_Ops_Final.pdf | Trans-Texas Corridor Rural Development Opportunities: Ports-to-Plains Case Study

www.acr-alberta.com | Search: Integrated Landscape Management

www.corridoreis.anl.gov

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Existing linear access corridors may not always be in the most appropriate locations. For example, the use of an existing 
corridor may involve multiple stream crossings, while the creation of a new corridor may require no stream crossings. 
Understanding the valued features of an area is key when deciding whether to implement a multi-use corridor.

It can be dif� cult to identify multi-use corridor opportunities. Future land use plans of other operators are typically 
unknown. However, Geographic Information Systems (GIS) can be used to select possible areas. GIS layers may include 
pre-existing linear footprint, topography, soils, water features, wildlife habitat, environmentally sensitive areas, recreation 
facilities, etc. AESRD’s Landscape Analysis Tool (LAT) and potentially Geodiscover could be used as GIS based 
information sources. 

Alberta Environment and Sustainable Resource Development
Alberta Energy
Alberta Transportation
Energy Resources Conservation Board (ERCB)
Municipal Government

Multi-Use Corridors
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Planning
Operations
Closure
Reclamation

Physical access controls restrict public use of linear features to reduce associated impacts on wildlife 
and natural resources.

LocalOil and Gas
Oil Sands
Mining
Forestry

Coordinated Physical Access Controls

Life Cycle Phase

Intent

Description

ScaleSector

Typically, access controls prevent 
unauthorized use of an access 
route. Such unintended use has the 
potential to damage the landscape 
and valued landscape features. 

Access controls can include: 

 › gates
 › barricades
 › road security patrols
 › reforestation
 › barriers (e.g., rollback, mounding)
 › permanent or temporary stream 

crossing removal
 › excavations
 › earthen berms
 › visual screenings
 › line blocking by falling trees across 

the right-of-way
 › boulders
 › posts and rails
 › right-of-way recontouring
 › clearing and grading restrictions 

(shearing trees with no grading to 
facilitate revegetation) 

 › any combination of the above

Footprint created by unauthorized use is dif� cult to restore and can have negative impacts on wildlife and other 
landscape values. 

Rollback

Felled tree deliberately blocking access Boulders blocking road access

Barricades blocking road access
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Coordinated Physical Access Controls

www.srd.alberta.ca | Search: Enhanced Approval Process

www.foothillsresearchinstitute.ca | Browse by: Programs > Foothills Landscape Management Forum

www.ilmb.gov.bc.ca | Search: Fort St. John Land and Resource Management Plan

Related Websites

Provincial Authorities to Consult

Implementation Considerations

 › Physical access controls can be circumvented by determined individuals.
 › Physical access controls may be integrated with strategies such as outreach and education, accurate maps, 

boundary signage, and law enforcement.
 › Manned gates can be an effective control measure, but also is the most costly. Authorized industrial traf� c volumes 

can sometimes be so high that manned gates become impractical. 
 › “Rollback” is considered a desirable access control and reclamation strategy in Alberta. Rollback is the practice of 

spreading local coarse woody debris (e.g., tree trunks, large branches, root balls, stumps) � at on the ground over 
disturbed lands. Proper coarse woody debris management and � re hazard mitigation must be planned and 
implemented along with rollback strategies.

 › Remote monitoring using Supervisory Control and Data Acquisition (SCADA) can also be used as part of access 
management to reduce the frequency and number of site access requirements by staff and contractors. This can 
greatly reduce activity on roads and associated impacts on other public land values such as wildlife.

 › In some cases, restricted routes with access controls still contain motorized use by personnel of resource 
management agencies or contractors. In these situations, vehicle use intensities can be speci� ed as targets or l
imits based on the resource or wildlife species of concern. 

 › Implementing physical access controls is often part of a broader planning initiative. See also the “Industrial Access 
Management Plan” and “Disturbance Standards, Limits, and Thresholds” tool for additional related information.

Alberta Environment and Sustainable Resource Development
Alberta Agriculture and Rural Development

Other Examples

British Columbia, Fort St. John region

The Fort St. John Land and Resource Management Plan (LRMP) speci� es that in areas with signi� cant � sh, wildlife, 
or other resources, access may be limited or restricted. Roads, utility corridors, and seismic lines are to be identi� ed 
as deactivated and a variety of physical access controls can be implemented to achieve public access restrictions. 
However, the plan also mentions concerns that the use of gates for purposes other than public safety may lead to 
complications if not used or monitored correctly. Problems have been noted in the past where certain individuals have 
gate privileges while others do not. Therefore, the plan recommends that, where feasible, land managers should use 
alternate access control measures, and that when gates are chosen as the tool to control access, it must be advertised 
with suf� cient time for public concerns to be addressed.

Examples in Alberta

Shell, Castle area, SW Alberta

Shell has implemented a successful program in the southeast canyons of the Castle River area of SW Alberta by using 
gated roads, closing unneeded roads, and practicing a commitment to “no new net access.”

Shell’s Waterton area facilities rely on public visibility to protect its gates and associated facilities. Structures in full view 
of traf� c along a major secondary road remain undisturbed, while gates in less travelled areas are usually subjected to 
more vandalism.
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Planning
Operations
Closure
Reclamation

To provide industry access to resources, while minimizing the size and duration of the disturbance. 
Benefi ts include reduced impacts to wildlife and often faster and less expensive reclamation. 

LocalGeophysical Exploration
Oil and Gas
Oil Sands
Forestry
Provincial Government

Temporary Frozen or Dry Access

Life Cycle Phase

Intent

Description

ScaleSector
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Examples in Alberta

Frozen ground access may include 
ice roads/snow roads or bare frozen 
ground, depending on site conditions. 
Dry access doesn’t require frozen 
conditions but does require very dry 
ground. 

Neither temporary frozen or dry 
access requires clay � ll or gravel. 
Although vegetation clearing is still 
required (except on the prairie), the 
occurrence of very little surface 
alteration facilitates easy, more rapid 
reclamation with far less associated 
costs.

There are numerous, widespread 
examples of frozen access, snow 
� lls, and ice bridges used on public 
lands throughout Alberta, particularly 
for oil and gas projects. Careful 
pre-planning in dry prairie is also 
completed to allow dry access.

Crawler tractor with a Rome KG blade 
used for stump shearing for winter access

Drag equipment used for winter roads 
including used excavator tracks

An ice bridge built over a river crossing A well-constructed snow fi ll watercourse 
crossing adjacent to a new bridge.
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Temporary Frozen or Dry Access

www.srd.alberta.ca | Search: Enhanced Approval Process

www.ercb.ca/docs/ils/ils/pdf/il94-22.pdf | Search: Operating Guidelines for Industrial Activity | Operating Guidelines for Industrial Activity in Caribou Range: North-
West Alberta

www.itsalaska.org/Ice2010_Presentations/Ice2010_Schultz.pdf

www.ainc-inac.gc.ca | Search: Northern Land Use Guidelines, Access: Roads and Trails

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Winter roads should be closed before the ground thaws and vehicles cause rutting. The following further considerations 
to prevent access during thawed conditions should also be considered:

 › Melting usually occurs � rst on south-facing slopes and road sections with dark surfaces. Suf� cient time should be 
allowed for road closure.

 › In sensitive areas or areas with the potential for thawing, extra care must be taken to ensure deleterious material is not 
deposited on the ice bridge/snow � ll. For example, wood chips can be used on approaches to aid the removal of mud 
and debris off the tires prior to accessing the ice bridge. All wood chips still need to be removed prior to spring.

 › As air temperatures approach the freezing mark, the frequency at which the road is monitored/inspected by the 
operator should be increased to ensure the road is shut down prior to rutting.

 › Special care in implementing this tool is required in areas that frequently experience mid-winter thaws, particularly in 
the Chinook belt of southern Alberta.

Summer dry access roads require up front planning and approval. If unexpected moisture occurs, operators must be 
ready to suspend activities until conditions are dry.

Alberta Environment and Sustainable Resource Development 
Alberta Tourism, Parks and Recreation 
Alberta Municipal Affairs 

Alaska

The Alaska Department of Natural Resources developed a tundra opening 
protocol that establishes new management standards for winter access           
(6 inches of snow and -5˚ C soil temperature in coastal plain areas and 9 
inches of snow and -5˚ C soil temperature in foothills areas). The protocol 
was developed by working with industry and monitoring ice road construction 
projects. Best management practices in ice road construction are to use 
pre-packing methods when there is early snow and to vary road location from 
year to year to allow recovery. In low-snow years, best management practices 
include the use of ice chips / snow from road accessible lakes, temporary 
mesh snow fences to aid snow accumulation and to make arti� cial snow using 
a � ne spray of water.

Other Examples

The road surface can be built up with ice 
using a water truck with a sprayer.
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RECLAMATION
In Alberta, “equivalent land capability” has been the goal of 
reclamation since 1993. On Alberta’s public land, the field of 
reclamation includes reclaiming/restoring natural ecosystems  
(e.g., native grassland, forest, peatland) and determining 
when alternative land uses are appropriate.

While reclamation strategies may differ across the landscape 
and specific regulatory requirements vary among industries, 
the common thread of “restoring” ecosystems has become 
engrained in Alberta’s vision for reclamation. 

The following ILM tools appear under this category:

 › Road Deactivation 
 › Conservation Offsets and Mitigation Banking
 › Progressive Reclamation
 › Accelerated Reclamation
 › Alternative End Land Use Planning
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Planning
Operations
Reclamation

To reduce physical footprint and access by removing and reclaiming roads that are no longer needed. 

LocalOil and Gas
Oil Sands 
Forestry
Provincial Government 
Municipal Government

Road Deactivation 

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Road deactivation is the planning and physical treatment of a road bed to remove the access route and reclaim the area 
back towards its former condition. Related bene� ts include soil stabilization, watershed hydrology restoration, enhanced 
silvicultural opportunities, habitat restoration, reduced fragmentation, and improved visual aesthetics.

Speci� c activities associated with road deactivation include:

 › Recountouring and restoring drainage
 › Decompaction 
 › Topsoil Replacement 
 › Revegetation/Reforestation 
 › Application for letter of clearance or reclamation certi� cation

Road deactivation must be undertaken in a safe manner by quali� ed personnel with specialized training, with full 
consideration of revegetation, closure, and a range of environmental and engineering considerations. 

Temporary deactivation is also sometimes referred to as winterizing. This typically includes culvert removal and the 
construction of cross ditches. These roads are passable with off-highway vehicles. 

Permanent deactivation generally entails returning the land to its former condition and slope, topsoil restoration, and 
reforestation. However, for older roads deactivation may only entail removal of crossing structures, seeding of road, and 
stabilization of erosion-prone areas.

Hines Creek area, Peace Country 

In the Hines Creek area of NW Alberta, Global Restoration Inc. successfully 
deactivated several old lease access roads. “Mounding” upland sites using 
a Dual Path mounder developed by a Calgary company was an effective 
mechanical site preparation technique prior to revegetation. Mounding 
improved moisture holding capabilities, created a range of microsites, and 
blocked access by off-highway vehicles to help facilitate re-establishment 
of vegetation. Vegetation response 3 years after treatment included the 
establishment of numerous trees, shrubs and herbs. 

Road deactivation, Hines Creek
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In British Columbia, road deactivation is required as part of statutory 
obligations, and for older roads is sometimes funded by the Forest Renewal 
BC Watershed Restoration Program. In the past, the lack of experience with 
road deactivation techniques led to many different approaches and large 
variations in effectiveness. Based on successes and failures experienced with 
earlier activities, road deactivation standards have changed and are continuing 
to change. New deactivation techniques have been established to improve on 
earlier deactivation activities. 

Escalante River area 

Permanent deactivation is often carried out using hillslope restoration for roads 
on moderate to steep hillslopes. In the Escalante River area on Vancouver 
Island, many potentially unstable roads were deactivated in the late 1990s 
with road � ll pullback due to stability concerns, and the remainder of the 
roads were crossditched with some light pullback. In January 1996, intense 
rainfall caused numerous landslides on these deactivated roads. Funded by 
Forest Renewal British Columbia, the Escalante Watershed Restoration Project 
was initiated to assess the roads in the watershed and carry out deactivation 
work where needed for long term road stability. Assessment of the existing 
deactivation work provided valuable information on its effectiveness in 
preventing landslides. Due to the existing road � ll pullback and landslide sites, 
it was necessary to assess the roads in terms of the expected dif� culties and 
cost to re-establish access, and whether it was feasible to improve the existing 
deactivation. During the deactivation work, several techniques were developed 
to improve the standard of deactivation. 

North Vavenby project area 

Permanent deactivation was prescribed on 14 roads owned by CanFor Forest Products. Deactivation prescriptions 
included culvert removal, cross-ditch installation, and stream restoration to restore and maintain natural drainage 
patterns. Light pullback of oversteepened � ll material was prescribed on a site-speci� c basis to stabilize road prisms. 

Implementation Considerations

In Alberta, deactivation is directly linked to reclamation standards for speci� ed LOCs and non-speci� ed lands such as 
timber roads. The standards in place determine how a road is to be reclaimed if no longer required. Ultimately, these 
standards, guidelines and policy in� uence to what extent a permanently deactivated road achieves ILM objectives.

Deactivation can be temporary or permanent, and each of these has different design implications. Context-speci� c 
considerations when applying this tool include:

 › Risks and opportunities associated with access deactivation
 › Various resources, uses, and stakeholders affected
 › Interactions of this tool with complementary tools such as “Coordinated Physical Access Controls”, 

“Wood Fibre Roads”, “Temporary Frozen or Dry Access”, and “Reclamation to Alternative Uses”.

In some cases, deactivation may consist of preventing on-highway vehicle access but allowing for continuing ATV Trail 
use (e.g., Tucker Lake Trail near Bonnyville was a former Husky access road). See the “Reclamation to Alternative Uses” 
tool for additional complementary information. 

Road Deactivation

Before Road Deactivation

After Road Deactivation
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Alberta Environment and Sustainable Resource Development 
Alberta Transportation

B.C. Government technical standards and case studies:
www.for.gov.bc.ca | Search: Road deactivation for hillslope restoration - Escalante

www.for.gov.bc.ca | Search: Environmental Maintenance and Permanent Road Deactivation - Vavenby Project

Other websites:
www.clayoquot.org | Our Work > Restoration | Road Deactivation Standards Part A

www.globalrestoration.ca

Related Websites

Provincial Authorities to Consult

Road Deactivation

Mechanical site preparation - mounding

Line Deactivation, Caribou Restoration 
Project south of Valleyview, Alberta

Road deactivation can be simpli� ed and more readily achieved for minimal 
disturbance, frozen ground only, and alternate access systems (e.g., wood 
� bre) roads. For example, for temporary frozen access roads, deactivation 
typically consists of measures such as the removal of any snow � ll over creeks, 
and site speci� c remediation such as water bars and erosion protection as 
needed. 

As long as the roads are maintained, the owner is liable for any erosion damage 
that might result. Road deactivation can help to remove this liability to create 
an incentive for deactivation. Maintenance costs related to the road can also 
be reduced as well. 

Liability issues must be considered since the public may continue to use 
deactivated roads and installed structures such as gates or water bars can lead 
to accidents. 

In some areas of the province, road reclamation success is impossible due 
to public ATV use therefore alternative road end-use options may need to be 
explored.

Deactivation can be an important tool to preserve wildlife habitat and reduce 
human access in an area.

In some cases, partial deactivation and reclamation of high-standard roads 
needed for project construction to lower standards necessary for maintenance 
operations should be considered. 
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Planning

To compensate for unavoidable impacts on habitat at a location by restoring or protecting substitute 
areas in an effort to achieve no net loss of habitat. 

LocalOil and Gas
Oil Sands
Mining 

Conservation Offsets and 
Mitigation Banking 

Life Cycle Phase

Intent

Description

ScaleSector

Conservation offsets are a tool used to counterbalance unavoidable losses 
of habitat that result from development activities. An unavoidable loss is the 
development impact that remains after appropriate steps have been taken by 
the developer to avoid and minimize disturbance. Offsets allow conservation to 
happen commensurate with development, as opposed to reclamation, which 
can only occur after development has been completed and has a time lag 
effect.

Generally, conservation offset systems can be applied through either a 
voluntary or regulated approach. A voluntary system relies on interested 
individuals and companies to develop and/or purchase voluntary offsets to 
mitigate unavoidable disturbances. A mandatory system requires covered 
sectors, or activities, to utilize conservation offsets to ensure local or regional 
environmental objectives are met. Either system can create an offsets market 
in which offset transactions can occur. In an offset market, the commodity 
being sold is typically hectares of undisturbed or restored land. The offset 
is being sold to help developers or � rms comply with land impact mitigation 
requirements set out by government, or to aid them in certi� cation.

In some jurisdictions, conservation offsets with mitigation banks, sometimes 
called conservation exchanges, are becoming a preferred tool over on-site 
mitigation, especially where the area of impact is small. The availability of 
ready “offset credits” through a mitigation bank or conservation exchange 
creates more certainty, and can speed up the development approval process. 
A mitigation bank or conservation exchange can include wetland, stream, or 
habitat conservation areas that have been restored, reclaimed, established, 
enhanced, or in certain circumstances preserved (if under imminent risk of 
development). A mitigation bank or conservation exchange is usually an 
independent / arms-length agency authorized to enable trading of offset 
credits.

Wetland, Southern Alberta

Landscape impacted by urban 
development, Southern Alberta

C
re

di
t: 

O
2 

P
la

nn
in

g 
+

 D
es

ig
n 

In
c.

C
re

di
t: 

O
2 

P
la

nn
in

g 
+

 D
es

ig
n 

In
c.



87Integrated Land Management Tools Compendium | June 2012Alberta Sustainable Resource Development | Integrated Land Management 

Integrated Land Management Tool

August 2011

Conservation Offsets and Mitigation Banking 

Other Examples

Examples in Alberta

The use of offsets for land disturbance in Alberta is quite limited and has only 
started in recent years. However, there are a number of examples of voluntary 
land disturbance offsets in the province. These have been broadly supported 
by governments, the private sector, and conservation groups as positive � rst 
steps. However, it is recognized that comprehensive programs must be more 
rigorous to fully offset development impacts. The “Oil Sands Leaders” - eight 
of Alberta’s largest oil sands companies, are in the process of designing a 
land-based conservation offsets framework for voluntary action. It should also 
be noted that a relatively well developed carbon offset system does exist in 
Alberta, where carbon credits can be purchased and traded.

Suncor-ACA Winagami Lake Conservation Offset 

A voluntary agreement between the Alberta Conservation Association (ACA) 
and Suncor started in 2003. Funds were used to purchase or secure 190 
ha of land through protective land use reservations in the Winagami Lake 
area of Northwestern Alberta to offset habitat affected by Suncor’s oil sands 
operations near Fort McMurray. 

Provincial Wetland Compensation System 

Alberta has been applying conservation offset systems in the settled “white” agricultural area of the province since 2005. 
Wetland restoration (i.e., offsets) can be a requirement under Water Act approvals where it is deemed to be appropriate 
compensation for an activity that adversely impacts a wetland. The Provincial Wetland Restoration/Compensation Guide 
is used to determine compensation area ratios according to the distance between the impacted wetland and the offset 
site. Compensation ratios can range from 3:1 (for compensation sites within 20 km of the impacted site) to 10:1 (for 
offset sites located >90 km from the site). Compensation funds must be paid to a wetland restoration agency in Alberta. 
A large number of wetland compensation projects in Alberta have been initiated by Ducks Unlimited, who currently 
have over 1,840 conservation projects in the province. An additional case of mitigation funding provided to a different 
organization was documented in 2009, when Westcreek Developments provided $490,700 to Olds College to help 
fund the construction of treatment wetlands on the campus. However, it should be noted that increased oversight and 
reporting on wetland compensation activity was recommended by Alberta’s Auditor General in April 2010. In addition, 
there is no formal supporting wetland mitigation bank for wetland conservation offsets in Alberta. 

US Wetlands Mitigation 

Amendments to the federal US Clean Water Act in 1972 provided the 
foundation of the US experience with wetland mitigation. The Water Resources 
Development Act of 1990 speci� es that wetlands mitigation should seek “an 
interim goal of no overall net loss of the Nation’s remaining wetlands base, as 
de� ned by acreage and function, and a long term goal to increase the quality 
and quantity of the Nation’s wetlands.” The US program requires developers 
(public and private) to avoid or minimize impacts to wetlands, and to create 
offsets or “credits” where in-� ll of wetlands cannot be avoided. 

There are many additional international examples, such as the Federal No Net 
Loss Fish Habitat Program in the US and the US Fish and Wildlife Service’s 
Conservation Exchanges program. Many countries located in ecological 
hotspots in the world have similar programs to conservation offsets, including 
Australia, United States, Mexico, Costa Rica, Indonesia, and Guatemala. These 
are sometimes referred to as “payment for ecosystem services” programs.
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Winagami Lake, Northern Alberta

Wetland, Indiana, United States
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New South Wales, Australia: BioBanking 

In 2008, the state government of New South Wales, Australia, introduced a 
market-based offset approach to address biodiversity loss.The Biodiversity 
Banking and Offsets Scheme (or ‘Biobanking’) provides a streamlined 
assessment process tied to a rigorous offsetting scheme. Credits are 
typically created by a private landowner, who establishes a biobank site 
and commits to enhancing and protecting biodiversity. However, credits 
can also be established on Crown lands as well. The credits must represent 
an improvement in habitat or an increase in the habitat or population of a 
threatened species and/or other environmental values including water quality, 
and land/soil degradation. Credits can be either ecosystem credits or species 
credits. The number of credits generated by a project are calculated based 
on habitat area, habitat condition, and connectivity (e.g., linked corridors vs. 
isolated pockets). 

A market for the credits is created under this scheme where credits can be 
used to offset impacts on biodiversity values due to development. The credits 
can also be sold to those seeking to invest in conservation outcomes, such 
as environmental non-government organizations. Developers need to source 
particular types of credits in accordance with the rules. Ecosystem credits 
generally must be used to offset biodiversity impacts for the same ecological 
community. Species credits can only be used to offset biodiversity impacts for 
the same threatened species. 

The state government monitors performance of participants in the market. If 
participants fail to meet their commitments under the scheme, penalties can 
be applied. 

Implementation Considerations

Conservation Offsets and Mitigation Banking 

 › Conservation offsets do not replace, but rather complement existing and potential land management 
strategies. Offsets are one tool within the land management toolbox that can immediately compensate 
for development impacts. This tool will work well as part of an approach that includes cumulative 
effects thresholds, Tradeable Disturbance Permits, reclamation and regional planning. 

 › Offsets should only be considered once developmental impacts have � rst been avoided, minimized and mitigated.
 › While voluntary use of conservation offsets is increasing in Alberta, the Government of Alberta under the Land-use 

Framework and the Alberta Land Stewardship Act has committed to the development of a suite of conservation 
tools, including conservation offsets. This work, building on recommendations from the Institute of Agriculture, 
Forestry and the Environment, is underway and will involve considerable research and policy development to ensure 
the offset system is well designed, the system rules are clearly de� ned, and the offsets being traded are credible.

 › “Disturbance thresholds, limits, or standards” can help to support conservation offsets and/or a 
tradeable land use credit system by providing a goal or cap that everyone must work towards.

 › A fully functioning formal provincial conservation offset system currently does not exist and will require considerable 
time and effort to completely develop. It is anticipated that offset pilots will be tested in different parts of the 
province as part of the system development. Considerations for this would include the dif� culty in determining 
appropriate compensation (e.g., how much is a hectare of caribou habitat worth?) and the dif� culty in determining 
relative priorities for where compensation sites should be placed (i.e., where should land credits be implemented?)

 › There is a great deal of research in the � eld of environmental and ecological economics that suggests 
that a market-based tool, like conservation offsets, is a much more cost-effective means to mitigate 
negative ecological impacts compared to traditional command and control regulatory mechanisms.
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Alberta Environment and Sustainable Resource Development 

Land-use Framework and Alberta Land Stewardship Act:
www.landuse.alberta.ca

www.qp.alberta.ca | Search: Alberta Land Stewardship Act

Water Act and wetland policy:
www.qp.alberta.ca | Search: Water Act

www.environment.alberta.ca | Search: Wetland Management in the Settled Area of Alberta - An Interim Policy

www.environment.alberta.ca | Search: Provincial wetland restoration/compensation guide

Other websites:
www.pembina.org | Search: Catching Up: Conservation and Biodiversity Offsets in Alberta’s Boreal Forest

www.environment.nsw.gov.au | Browse by: Nature Conservation > BioBanking

www.environment.nsw.gov.au | Search: Environmental Trust Annual Report

www.dfo-mpo.gc.ca | Search: Habitat compensation

Related Websites

Provincial Authorities to Consult

 › Offsets can contribute to creating a “social license to operate” for Alberta developers and industry, 
and provides an option for companies to demonstrate their corporate social and environmental 
responsibility and to enhance their reputations. As one potential indicator, “Ethical Funds” made land 
conservation offsets a measure of environmental responsibility for oil sands companies in 2011.

 › In some cases, offsets may decrease costly delays for development projects caused by 
environmental concerns by providing a ready option for commensurate conservation.

 › Use of the offsets tool could provide added revenue for industries or land holders who could “sell” 
their development interests. Landowners could also generate revenue by selling offsets.

The following policies and legislation are considerations for the implementation of conservation offsets and mitigation 
banking:

 › The Alberta Land Stewardship Act (ALSA) enables the Lieutenant Governor in Council to make regulations to 
create stewardship units, establish a conservation exchange to manage and administer stewardship units,
 and establish and implement conservation off-set programs.

 › Water Act and Wetland Management in the Settled Area of Alberta - An Interim Policy 
(Note: new provincial wetland policy is under development as of 2011)

 › Provincial wetland restoration/compensation guide (2007)
 › Federal (DFO) Fisheries Act and policy on no net loss of � sh habitat

Conservation Offsets and Mitigation Banking 
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Planning
Construction
Operation

To initiate ecosystem reestablishment on portions of any disturbance that is no longer necessary for the 
operating requirements of the lease.

LocalOil and Gas 
Oil Sands
Mining

Progressive Reclamation

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Progressive reclamation consists of continuous reclamation and rehabilitation of industrial footprints as operations on 
the lease continue. Reclamation typically includes debris disposal, slope stabilization, re-contouring, restoration of 
natural drainage(s), replacement of surface soil, woody debris management, and revegetation.

General: “Progressive Reclamation + Interim Clean-up” directive 

This directive provides information and guidance to AESRD staff and the 
upstream oil and gas industry on when progressive reclamation is appropriate 
and required, how to report on progressive reclamation, and implementation 
dates based on construction. The directive is intended to achieve consistent 
practices for progressive reclamation as embedded in public lands approvals.

Application of progressive reclamation can ensure that soil properties as 
well as vegetative propagules do not degrade over time due to stockpiling. 
For example, once drilling is completed, a square wellsite can be reclaimed 
to a teardrop shape, leaving only the necessary operating space for the 
wellhead. This practice enables the return of other natural resource values 
in the reclaimed space. In parts of central and southern Alberta, this is a 
standard practice so the land can be returned to productive cultivation. In non 
cultivated areas, the hope is that this directive will result in progressive wellsite 
reclamation becoming standard practice across Alberta.

Initial well pad reclaimed to teardrop shape
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Progressive Reclamation

Example: Suncor oil sands mining

On operating oil sands mines, dyke walls, tailings ponds, overburden disposal 
areas and back-� lled mine pits can become available for reclamation as the 
mine advances. 

At the Suncor mine near Fort McMurray, a disturbed area approximately 40 
acres in size was progressively reclaimed. The site faced many reclamation 
challenges. First, when the site was disturbed, standard practices did not 
include topsoil salvage. Second, the imported subsoil material was very sandy, 
rapidly drained and nutrient poor.

Suncor addressed these challenges by performing progressive reclamation 
using practices suited to local site conditions. This included the use of a 
peat mineral mix, installation of large woody debris and snags, and planting 
understory shrubs and overstory species such as Jack pine. By progressively 
reclaiming this site as early as possible, the site is on a trajectory to be certi� ed 
as reclaimed prior to mine closure. 

Land reclaimed with Jack Pine on the Syncrude site

Suncor Energy’s Pond 1 in June 2010
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Syncrude Canada Base Mine

Syncrude is currently implementing 
progressive reclamation strategies 
by reclaiming dyke walls, overburden 
disposal areas, and back� lled 
mine pits. Bill’s Lake provides an 
example of a reclaimed wetland 
on a formerly disturbed area. Over 
the next few years, Syncrude is 
focusing on soil and vegetation 
development, landform design and 
construction, development of new 
reclamation methods, wildlife habitat 
enhancement, and a wide variety of 
applied reclamation research.

Reclaiming the surface of Pond 1 - Wapisiw Lookout, Fort McMurray
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The main principle of progressive reclamation is to conduct reclamation concurrent to ongoing development as much as 
practicable so that land can become available to stakeholders for the chosen end land use. 

Progressive reclamation can dramatically reduce the amount of time and cost required during � nal reclamation. 
However, the implementation of progressive reclamation requires long term planning to ensure lands are no longer 
required and can be reclaimed. Other implementation considerations include:

 › Sites built on a large cut and � ll may not be suitable for progressive reclamation
 › Market values of some resources are very dynamic, making it dif� cult to know when to close off an area to reclaim
 › The initial up front cost of progressive reclamation can seem high when not compared to the much higher cost for 

reclaiming at closure

An incentive for progressive reclamation on a broad scale disturbance could be to cap the total disturbance in an area. 
For example, the Fort Hills oil sands mining project voluntarily committed to cap total disturbance at 5,000 ha over the 
lease and implement progressive reclamation over the life of the project. 

The following additional materials should be reviewed by tool users:

 › “Progressive Reclamation and Interim Clean-up” Directive
 › ERCB Directive 074 (for oil sands operations)
 › Alberta Environmental Protection and Enhancement Act - 

Conservation and Reclamation
 › Alberta Public Lands Act – Public Lands Administration Regulation
 › Alberta Environmental Protection and Enhancement Act (AEPEA)
 › Alberta Forest and Prairie Protection Act

Alberta Environment and Sustainable Resource Development
Energy Resources Conservation Board (ERCB)

www.srd.alberta.ca | Search: Progressive Reclamation and Interim Clean-up

www.environment.alberta.ca | Search: 2010 Reclamation Criteria for Wellsites and Associated Facilities for Forested Lands

www.syncrude.ca | Search: Land Reclamation

www.gov.ns.ca | Search: Progressive Reclamation | Guide for Surface Coal Mine Reclamation Plans

www.gov.ns.ca | Search: Progressive reclamation

www.pembina.org | Search: Toxic Liability | Toxic Liability - How Albertans Could End Up Paying For Oil Sands Mine Reclamation

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Reclaimed oil sands mine seeded with a mixture of native grasses and trees in the 1990sBill’s Lake reclaimed wetland
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Reclamation

To enhance reclamation and revegetation of industrial leases. 

LocalOil and Gas 
Mining  
Forestry 
Geophysical

Accelerated Reclamation

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

A range of techniques can be applied to reestablish natural communities faster during site reclamation. Standard 
reclamation programs for well sites traditionally involved planting a grass seed mix and letting trees revegetate the 
site naturally over time. The trees would take many years to re-establish and in some cases, did not successfully 
re-establish at all. Direct planting of native seedlings can dramatically accelerate reclamation to the desired end 
land-use or land capability, such as upland forests or native grasslands. This can allow for a reduced temporal impact 
of industrial activity on the landscape, better relations with stakeholders, successful reclamation certi� cation, reduced 
long-term liability and potential cost savings.

ConocoPhillips “Faster Forests” program, Surmont project site

ConocoPhillips’ “Faster Forests” program, currently being undertaken at its 
Surmont project site, is implementing the results of a University of Alberta 
study on reclaiming well sites to forests. 

The Faster Forests program speeds things up by planting three species of 
tree seedlings: spruce, birch and aspen. The seedlings have a 10 cm “plug” 
of soil and established roots and a 20 cm tree stem. The program is based on 
recommendations from a long-term study on reclamation from the University 
of Alberta. The � rst seedlings were planted during the summer of 2009, with 
30,000 trees expected to be planted by the end of the year. 

Faster Forests - Performance
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Compton Petroleum fescue 
reclamation near Nanton, Alberta

Research and practice is 
demonstrating that under some 
conditions, accelerated regeneration 
of rough fescue communities using 
established plugs is possible. In 2008 
Compton Petroleum planted 30,000 
rough fescue plugs at two test sites 
west of Nanton, Alberta. The following 
requirements guided the project: 

 › Plant greenhouse-grown 
rough fescue plugs 

 › Seed-in successional species that 
grow quickly after disturbance-
fescue will eventually overtake 
these plants but they can suppress 
weeds while fescue establishes 

 › Ensure a weed-free seed bed 
 › Seed at high rates 
 › Ensure the soil is moist and 

conducive to growth 
 › Target planting during 

optimal conditions in late 
fall and early spring 

In the project area, more than 90 per 
cent of the plants survived. As the 
plants continue to grow outward, 
a natural plant community may be 
established to restore the ecosystem. 
Further research is underway to 
determine even more potential 
bene� ts of the program, which 
includes utilizing the natural attributes 
of rough fescue for water retention 
and carbon sequestration. 

Government of Alberta:
www.environment.alberta.ca | Search: 2010 Reclamation Criteria | 2010 Reclamation Criteria for Wellsites and Associated Facilities for Forested Lands

Canadian Association of Petroleum Producers (CAPP):
www.capp.ca | Search: Faster Forests Garrett Brown

www.capp.ca | Search: Rescue Fescue - Preserving Fescue Grass 

Other:
www.conocophillips.ca/EN/about/oil-sands/Documents/Faster%20Forests.pdf

Related Websites

Provincial Authorities to Consult

Implementation Considerations

While this tool is employed near the end of a project life cycle, prudent 
reclamation planning needs to occur near the beginning of a project.

 › Planting is seasonally dependent.
 › The Alberta Environmental Protection and Enhancement Act and 

AESRD’s Reclamation Criteria should be consulted for conservation
and reclamation requirements 

Alberta Environment and Sustainable Resource Development

Grassland reclamation in progress, August 2009

Rough fescue plugs Rough fescue plugs - August 2009

Greenhouse-grown rough fescue
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Operations

To promote planning of alternate end land uses that meet social, environmental or economic needs 
while reducing the conversion and use of undisturbed land and decreasing footprint.

LocalOil and Gas
Oil Sands
Mining
Agriculture

Forestry
Recreation & Tourism 
Provincial Government
Municipal Government

Alternative End Land Use Planning 

Life Cycle Phase

Intent

Description

Examples in Alberta

ScaleSector

Bene� cial re-use of disturbed sites is achieved by considering a wide range of end land uses, to allow for integration 
of the disturbed land back into the land base. The typical focus is on agriculture, forestry, site stabilization and more 
recently, restoring native communities such as forests and native grasslands.

Alternative end land uses are best determined in the initial planning phase of a project and may require consultation 
with a range of stakeholders, user groups and the public, and approval from appropriate regulators. Some more 
common examples include: 

 › High intensity developed recreation facilities (e.g., moto cross racing track) 
 › Recreational lakes 
 › Parks, trail systems, and interpretive centres

The range of alternative end land use is very broad. Additional examples include:

 › Creating wetlands were they did not historically exist, to assist with watershed management and/or carbon 
sequestration

 › New forms of agriculture and/or biofuels that can tolerate disturbed soils. 
 › Renewable energy (wind power, geothermal).

Blue Ridge Recreation Area 
along Athabasca River 
(former gravel pit)

The Blue Ridge Recreation Area 
has reclaimed a former gravel pit 
(Department of Transportation 
lease) to a high density recreation 
site. The site-located along the 
Athabasca River near Highway 
658 contains a motocross track, 
several lake structures, hiking 
trails, parking, a boat launch, and 
a planned future campground and 
picnic site.

Cross-country trails
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Hornbeck Ski Trails 
(former forestry roads)

These former forestry logging roads 
near Edson are now the site of over 
30 km of cross-country ski trails. The 
trails are groomed and maintained by 
the Muskeg Flyers Nordic Ski Club as 
well as AESRD.
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Alberta Environment and Sustainable Resource Development
Alberta Tourism, Parks and Recreation
Alberta Transportation

www.edenproject.com/shop/101-Things-To-Do-With-A-Hole-In-The-Ground-8229.aspx | “101 Things To Do With A Hole In The Ground” by Georgina Pearman

www.lausitzerseenland.de | Lausitzer Seenland

www.lmbv.de | Lausitz and Central-German Mining Administration Company (LMBV)

www.wired.co.uk/news/archive/2010-11/17/russia-domed-city-siberia | Russia Plans Domed City in Siberian Mine

www.environment.alberta.ca | Search: Reclamation

Related Websites

Provincial Authorities to Consult

Implementation Considerations

Other Examples

Alternative End Land Use Planning

Butchart Gardens, Saanich, British Columbia

This area used to be a limestone quarry for cement production in the early 20th 
century. The cement industry has long departed but in its place is an exemplar 
case study of post-mining regeneration, gardening, and regional tourism 
promotion just north of Victoria. Notably, the gardens themselves have very 
little to do with pre-mining land use and vegetation. A Japanese Garden, Rose 
garden, Mediterranean garden, and Italian garden are among the many displays 
at Butchart Gardens.

Lausitz Lakeland, north of Dresden, Germany

What was once a � at land with trees and shrubs was mined for brown coal, and is now being transformed into a lake 
district expected to become one of the most attractive tourist regions in Germany. A system of arti� cial lakes connected 
by canals has been integrated into a reclamation theme promoting diverse water and land-based recreation activities, 
hotels, docks, art, culture, wind farms, and industrial heritage. The Lausitzer Seenland Eurospeedway is also located 
here which further augment’s the region’s ability to attract tourists. 

Other coal mining regions in Germany are currently undergoing similar transformations, including the “Industrial Garden 
Realm” north of Leipzig. Attractions in this area include a music festival site in a former coal mine pit with derelict 
machinery, and world powerboat championships on an arti� cial lake.

Vintondale, Pennsylvania, USA

Vintondale, an US coal mining town, worked with other partners to develop an innovative response to the legacy of acid 
mine drainage problems from a former coal mine. The 10 year restoration process transformed the contaminated site 
into a large-scale treatment system for acid mine drainage, with new biodiversity-rich wetlands and recreational activity 
spaces for the local community and visitors.
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Butchart Gardens, Saanich, BC

Integration requires consideration of all resource values and potential impacts on a seasonal basis. This includes � sh and 
wildlife habitat, adjacent residents, and other resources (water, timber, aggregate, soil, etc.)

For the reclamation of oil sands sites in the boreal forest in particular, stand-level forest reclamation is typical regardless 
of environmental history or potential future uses. The type and variety of reclamation typologies could be expanded 
considerably using integrated engineering and creative ecological design techniques.

The Alberta Environmental Protection and Enhancement Act (AEPEA) should be consulted when undertaking end 
land use planning. However, the concept of “equivalent land capability” and many policies and procedures may not 
necessarily support alternate uses or integration. This may require some creativity on the part of regulators and industry 
to accommodate alternative end land uses.
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APPENDIX A: COMPENDIUM 
DEVELOPMENT PROCESS

This section describes the research methodology undertaken to 
generate the tools inventory, including key literature sources, stakeholder 
engagement, development of a database, and the tool documentation 
process.

Literature Review

A range of literature sources were reviewed from web based sources, 
academic research, previous materials provided by Alberta Environment 
and Sustainable Resource Development as well as responses from a 
limited stakeholder survey.

The scope of the literature review was divided based on jurisdiction / 
geographic area: 

 › within Alberta
 › outside of Alberta, focusing on other North American jurisdictions

Stakeholder Engagement

Input from a range of Alberta stakeholders involved with planning and 
implementing ILM tools was used to generate an up-to-date, practical, 
comprehensive ILM tools inventory relevant to Alberta. Subsequent to 
the initial survey, follow up telephone interviews with key respondents 
occurred to clarify information from the detailed responses. Through 
a series of workshops, key Government of Alberta, non-government 
and industry participants helped explore and refine selected ILM tools. 
Finally, tools were validated through limited circulation to subject matter 
experts prior to completing the Compendium.

Complimentary Database 

A complimentary database that can enable users to search and sort 
information on tools according to criteria of interest to their specific 
situation is under development. 

Once the online database is complete, users will be able to query 
information and generate customized reports on the ILM tools they are 
interested in. For example, a private sector public land user may search 
the database for information on tools that meet the following criteria:

 › Applicable to the oil and gas industry
 › Related to technology
 › Most applicable at the local scale (e.g., resource extraction site, 

individual pipeline right-of-way, etc.)
 › Most applicable during the operations phase of the project life cycle
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